DOC  FILE  COPY  AO  AO  6 7 4 2 7 


Afid 

FIRST  TERM  REENLISTMENT  PROJECTION 
BY  MILITARY  OCCUPATIONAL  SPECIALTY 

(1-RPM) 


APRIL  1979 


PREPARED  BY 


METHODOLOGY,  RESOURCES  AND  COMPUTATION  DIRECTORATE 


US  ARMY  CONCEPTS  ANALYSIS  AGENCY 
9120  W00DM0NT  AVENUE 


BETHESDA,  MARYLAND  20014 

/ D D C 

i 

^JZf7v)iZr^PrP|n 

APR  18  1979 

u 

UUaUfJliaLl  U iJl 

D 

DBTWBUTION  STATEMENT  A 


Approved  fox  public  release; 
Distribution  Unlimited 


DISCLAIMER 


The  findings  of  this  report  are  not  to  be  construed  as 
an  official  Department  of  the  Army  position,  policy,  or 
decision  unless  so  designated  by  other  official  documenta- 
tion. Comments  or  suggestions  should  be  addressed  to: 


Commander 

US  Army  Concepts  Analysis  Agency 
ATTN:  Director  of  Methodology,  Resources 
and  Computation 
8120  Woodmont  Avenue 
Bethesda,  Maryland  20014 


4 


<• 


— — — 


CAA-S  R- 79- 5 


UNCLASSIFIED 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  (When  Data  Bntarad) 


REPORT  DOCUMENTATION  PAGE 


ja/*C  READ  INSTRUCTIONS 

AUC BEFORE  COMPLETING  FORM 

2.  OOVT  ACCESSION  NO.  1.  RECIPIENT’S  CATALOG  NUMBER 


CAA-SR-79-5  ^ | 

4.  TITLE  (and  Subtltla ) 

First  Term  Reenlistment  Projection  by  Military 
Occupational  Specialty,  1-RPM  * 

r.  auVho*{«)  1 

ms-  John  E.  (Johnson 
Mr*.  Ola/Berry  J 


8.  TYPE  OF  REPORT  4 PLRIOO  COVERED 


^ Final  Repart, 


6v  PERFORMING  ORG  RE 


I 8.  CONTRACT  OR  GRANT  NUMBERS) 


I PERFORMING  ORGANIZATION  NAME  AND  ADDRESS 

US  Army  Concepts  Analysis  Agency 

8120  Woodmont  Avenue 

Bethesda,  MD  20014 

II  CON  T MO  L L I N G OFFICE  NAME  AND  ADDRESS 

Assistant  Secretary  of  the  Army 
(Manpower  and  Reserve  Affairs) 
Pentagon,  Washington,  DC  20310 


12  REPORT  DATE 

13  April  1979 

IS.  NUMBER  OF  PAGES 
160 


MONITORING  AOEnCY  name  * AODRESSfff  dlllarant  from  Controlling  Olllea)  | II  SECURITY  CLASS,  (ot  thla  raport) 


!J 


Unclassified 


I1«.  DISTRIBUTION  STATEMENT  f of  thla  Raport) 


Approved  for  public  release;  distribution  unlimited 


<jJr' 


/Hi 


I IT.  DISTRIBUTION  STATEMENT  (ol  tha  abatrae I antirad  In  Block  20.  II  dlllarant  from  Raport) 


lit  SUPPLEMENTARY  NOTE* 


If  KEY  WORDS  ( Coni Inua  on  rararaa  alda  if  nacaarary  and  Idantlfy  by  block  numbar ) 

Active  Army,  Personnel,  Manpower,  Reenlistment  Environment,  Model  Development, 
Demographic  Characteristics,  Military  Occupational  Specialty 


To  ABSTRACT  fCaarttoua  am  rararaa  atda~it  namaaaary  and  Id  amity  by  block  numbar) 

Reenlistment  behavior  of  first  term  soldiers  impacts  directly  the  Army's  ability 
to  maintain  an  effective  force  with  necessary  skills.  The  1-RPM  study  addresses 
influences  within  the  reenlistment  environment  and  Integrates  these  factors  Into 
reenlistment  projections  at  the  Military  Occupational  Specialty  (M0S)  level  .^The 
report  includes  six  chapters,  supported  by  Appendices.  Chapter  1 provides 
ductory  and  background  material.  Chapter  2 addresses  the  methodology  formulate!* 
to  analyze  the  reenlistment  environment.  The  analysis  of  historical  data  and 
policies  Is  documented  in  Chapter  3.  Chapter  4 presents  the  forecasting  


EOfTlON  OF  • MOV  ••  IS  C 


UNCLASSIFIED 


SECURITY  CLASSIFICATION  OF  TNI*  PAGE  fW 


RMIHKEI 
JtnmiuiM . 


W— 

irsTmiimei/AMiuiiLiTT  two 

uiiti  AVAIL  inH/lTtfESlir 


STUDY  REPORT 
CAA-SR-79-5 


FIRST  TERM  REENLISTMENT  PROJECTION  BY 
MILITARY  OCCUPATIONAL  SPECIALTY 
(1-RPM) 


April  1979 


Prepared  by 

Methodology,  Resources  and  Computation  Directorate 


US  Army  Concepts  Analysis  Agency 
8120  Woodmont  Avenue 
Bethesda,  Maryland  20014 


D D C 

acsizon  njz 

APR  18  1979 


DISTRIBUTION  STATEMENT 


Approved  for  public  releas 
Distribution  Unlimited 


CAA-SR-79-5 


DEPARTMENT  OF  THE  ARMY 

US  ARMY  CONCEPT*  ANALYSIS  AGENCY 
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SUBJECT:  First  Term  Roenllstment  Projection  by  Military  Occupational 
Specialty  (1-RPM) 


Assistant  Secretary  of  the  Army 
(Manpower  and  Reserve  Affairs) 
Washington,  OC  20310 


1.  Reference:  Letter,  Office  of  the  Assistant  Secretary  of  the  Army, 
dated  11  Jan  78,  subject:  Tasking  Directive  - First  Term  Reenlistment 
Projection  by  Military  Occupational  Specialty  (1-RPM). 

2.  The  US  Army  Concepts  Analysis  Agency  (CAA)  has  conducted  a study  to 
analyze  the  reenlistment  behavior  of  first  term  soldiers  and  developed  a 
forecasting  method  that  will  assist  personnel  managers  In  focusing  and 
applying  accession  and  retention  programs  at  the  military  occupational 
specialty  (MOS)  level.  This  work,  reported  In  the  attached  document,  has 
resulted  In  a quantitative  reenlistment  forecast  methodology  for  application 
In  the  management  of  enlisted  personnel.  This  report  also  provides  Insights 
and  observations  on  the  reenlistment  and  separation  behavior  of  FY  73  and 

74  accessions  which  may  be  useful  to  enlisted  manpower  managers. 

3.  The  1-RPM  methodology  for  estimating  the  reenllstment  behavior  of 
first  term  soldiers  by  MOS  Is  based  on  a multi-dimensional,  demographic 
view  and  results  In  Improved  short-term  personnel  forecasts.  A test  which 
compares  the  1-RPM  forecasting  model  to  currently  used  methods  Indicates  a 
50  to  60  percent  reduction  In  projection  error.  Such  Improvements  In 
estimating  reenllstment  behavior  provides  the  Army  a mechanism  with  which 
to  manage  Its  personnel  resources  better. 
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SUMMARY 


1.  PROBLEM.  Army  manpower  managers  concerned  with  planning  for 
the  enlisted  force  have  been  hampered  by  an  inability  to  project 
accurately  the  rates  at  which  soldiers  reenlist  in  their  military 
occupational  specialties  (MOS).  Inaccurate  projections  are  felt 
throughout  the  personnel  community,  to  the  Army's  detriment,  be- 
cause budgets,  training  schools,  recruiters,  and  force  planners 
are  influenced  heavily  by  the  projections  they  receive.  An  im- 
proved projection  method  would  reduce  the  turbulence  for  manpower 
managers  and  make  more  efficient  use  of  Army  resources.  There- 
fore, a need  exists  for  a methodology  which  projects  first  term* 
reenlistments  in  a manner  that  improves  the  quantitative  accuracy 
at  both  the  Army  and  MOS  level. 

2.  PURPOSE.  The  purpose  of  the  First  Term  Reenlistment  Projec- 
tion by  Military  Occupational  Specialty  (1-RPM)  Study  is  to  de- 
velop and  implement  a methodology  for  projecting  first  term  reen- 
listments in  a manner  that: 

a.  Improves  the  quantitative  accuracy  of  reenlistment  projec- 
tions at  the  MOS  level. 

b.  Provides  an  improved  capability  to  formulate  and  assess 
policies  designed  to  influence  the  flow  of  first  term  reenlist- 
ments. 


3.  BACKGROUND.  As  more  and  more  sophisticated  equipment  is  in- 
troduced into  its  inventory,  the  Army  must  carefully  manage  its 
manpower  resources  in  order  to  maintain  the  quality  and  quantity 
of  soldiers  required  to  accomplish  its  mission. 

a.  The  Army's  enlisted  force  is  divided  into  two  broad  catego- 
ries: first  term  soldiers  and  career  soldiers.  First  term  sol- 
diers are  individuals  who  are  serving  in  their  initial  enlistment, 
and  career  soldiers  are  those  soldiers  who  have  reenlisted  at 
least  once.  Effective  management  of  the  Army's  manpower  resources 
requires  that  the  first  term  soldiers  be  monitored  and  controlled 


*First  term  soldiers  are  those  soldiers  on  their  first  enlist- 
ment, i.e.,  have  not  reenlisted. 
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from  the  accession  point  to  the  point  that  they  enter  the  career 
force  by  reenlisting.  The  degree  to  which  personnel  managers  can 
monitor,  control,  and  predict  the  reenlistment  behavior  of  the 
first  term  soldiers  directly  impacts  how  effectively  the  personnel 
and  skill  requirements  for  the  career  force  are  met. 

b.  Current  reenlistment  projection  models  provide  managers 
with  reenlistment  projections  at  an  aggregated  or  Army-wide  level. 
These  models  are  limited  in  their  ability  to  Incorporate  the  ef- 
fects of  changes  in  reenlistment  patterns  or  personnel  policies. 

4.  METHODOLOGY  SYNOPSIS.  The  initial  focus  of  the  1-RPM  Study 
was  an  analysis  of  historical  separation  and  reenlistment  behavior 
to  Identify  separation  and  reenlistment  trends  and  patterns.  The 
trends  and  patterns  were  then  to  be  used  in  developing  and  imple- 
menting a reenlistment  forecast  methodology  which  models  reenlist- 
ment behavior  and  also  provides  a capability  for  formulating  and 
assessing  first  term  reenlistment  policies. 

a.  The  data  base  provided  and  used  in  this  study  consisted  of 
records  for  all  Army  nonprior  service  accessions  during  fiscal 
years  ( FY ) 73  and  74.  Demographic  subpopulations  were  identified 
and  used  in  predicting  reenlistments.  The  demographic  variables 
used  to  define  the  subpopulations  were  sex,  race,  pay  grade,  edu- 
cation and  age.  Using  the  initial  expiration  of  term  of  service 
(ETS)  date  as  a reference  point,  separation  distributions,  reen- 
listment rates  and  reenlistment  distributions  were  calculated. 

The  initial  ETS  date  was  computed  for  each  record  by  adding  the 
term  of  service  entry  to  the  accession  date.  The  separation  dis- 
tributions provided  information  on  when,  relative  to  the  ETS  date, 
that  the  separation  occurred  (py  Army  definition:  a reenlistment 
is  a separation).  Reenlistment  rates  were  computed  by  dividing 

the  number  of  reenlistments  by  the  number  of  separations  for  the 
desired  level  of  detail,  i.e.  by  term  of  service  (TOS),  subpopula- 
tion, and  ETS  month.  The  reenlistment  distributions  established 
patterns  of  when  a reenlistment  occurred  relative  to  a soldier's 
ETS  date. 

b.  To  forecast  reenlistments  for  a point  in  time,  a forecast 
methodology  must  first  predict  that  a reenlistment  will  occur  and 
then  predict  when  the  reenlistment  will  occur.  The  1-RPM  metho- 
dology takes  into  account  that  a relatively  small  proportion  of 
reenlistments  occur  within  one  month  of  a soldier's  initial  ETS 
date.  Therefore,  to  forecast  reenlistments  for  a 12-month  period, 
the  reenlistment  projection  must  include  personnel  who  reenlist  at 
some  point  prior  to  and  beyond  their  ETS  date  as  well  as  at  their 
ETS  date.  The  forecast  methodology  used  the  separation  distribu- 
tions to  estimate  when  separation  will  occur  and  then  by  applying 
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the  reenlistment  rates  to  the  projected  separations,  the  number  of 
reenlistments  is  forecast.  The  reenlistment  distributions  are 
used  to  spread  the  number  of  reenlistments  over  a specified  time 
period  to  complete  the  forecast. 

c.  The  effects  of  policy  changes  were  observed  in  the  separa- 
tion and  reenlistment  distributions  from  the  historical  data. 

These  observed  effects  can  provide  insights  into  modeling  any  fu- 
ture policy  changes.  Future  policy  changes  which  impact  on  par- 
ticular subpopulation(s)  could  be  analyzed  by  developing  a fore- 
cast for  the  current  policy,  and  then  after  modifying  the  subpopu- 
lation sizes  to  reflect  the  new  policy,  a new  forecast  could  be 
developed.  The  results  of  the  two  reenlistment  forecasts  could 
then  be  compared  to  assess  the  impact  of  the  change. 

5.  OBJECTIVES.  The  study  objectives  defined  in  the  1-RPM  tasking 
directive  were  met  as  follows: 

a.  Objective  1.  Improve  first  term  reenlistment  forecasts  at 
the  MOS  level  by  quantifying  influences  within  the  reenlistment 
environment  and  integrating  them  into  reenlistment  projections. 

(1)  The  objective  was  met  oy  using  demographic  subpopula- 
tions to  predict  reenlistments  at  the  Army  and  MOS  level.  This 
produced  a significant  improvement  over  current  reenlistment  pro- 
jection methods.  In  a test  case,  the  1-RPM  forecasting  model  re- 
duced the  projection  error  by  50  percent  over  the  current  methods 
which  use  aggregate  reenlistment  rates. 

(2)  An  analysis  of  the  effects  of  certain  exogenous  vari- 
ables (unemployment  rates,  Consumer  Price  Index,  and  wage  ratios) 
on  first  term  reenlistment  rates  produced  no  significant  results 
which  could  be  integrated  into  the  forecast  model. 

b.  Objective  2.  Identify  and  quantify  trends  in  first  term 
reenlistment  behavior  in  a manner  that  facilitates  the  formulation 
and  evaluation  of  accession  and  retention  policies. 

(1)  This  objective  was  met  because  the  1-RPM  Model  permits 
the  quantifying  of  certain  accession  and  retention  policy  changes 
which  impact  on  the  separation  and  reenlistment  distributions  or 
the  number  of  ETS  eligibles  by  TOS  and/or  subpopulation.  By  de- 
veloping a reenlistment  forecast  under  the  proposed  policy  change 
and  comparing  the  results  to  those  under  the  current  policy,  the 
effects  of  the  policy  change  can  be  analyzed. 

(2)  The  separation  and  reenlistment  distributions  developed 
from  the  historical  data  base  quantified  first  term  reenlistment 
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behavior  in  a manner  that  provides  insights  into  the  development 
of  future  policy  changes.  Past  major  policy  changes  involved  the 
modification  of  the  reenlistment  window.  The  reenlistment  window 
is  the  range  of  time  in  which  a soldier  is  eligible  to  reenlist; 
currently,  the  window  is  180  days,  which  means  that  a soldier  is 
not  eligible  to  reenlist  until  he  is  within  180  days  of  his  ETS 
date.  Past  changes  in  the  reenlistment  window  affected  when, 
relative  to  his  ETS  date,  the  reenlistment  occurred.  The  trends 
displayed  by  the  historical  reenlistment  distributions  during  the 
periods  of  the  two  policy  changes  (changes  in  the  reenlistment 
window)  provide  insights  into  formulating  and  evaluating  future 
policy  changes. 

6.  ESSENTIAL  ELEMENTS  OF  ANALYSIS.  Listed  below  are  the  essen- 
tial elements  of  analysis  (EEA)  from  the  1-RPM  study  directive  and 
the  applicable  1-RPM  studv  results  which  are  responsive  to  the 
EEA. 


a.  "What  variables  external  to  the  Army  influence  first  term 
reenlistment  behavior?  Can  the  effects  of  the  variables  be  quan- 
tified?" The  most  important  factors  influencing  behavior  of  FY  73 
and  FY  74  accessions  (soldiers  whose  reenlistment  decisions  would 
occur  in  FY  76,  77,  and  78)  were  pay  grade,  race,  education,  term 
of  service,  sex,  and  age.  In  analyzing  the  reenlistment  rates  for 
personnel  who  reenl ist/separate  within  one  year  prior  to  their  ini- 
tial ETS  date,  behavioral  patterns  could  be  correlated  with  these 
factors.  The  analysis  of  the  effects  of  three  exogenous  variables 
did  not  yield  any  significant  correlations. 

b.  “What  Army  policies  influence  reenlistment  behavior?  Can 
the  effect  of  these  policies  be  quantified?"  The  1-RPM  Study  exa- 
mined separation  and  reenlistment  patterns  exhibited  by  FY  73  and 
FY  74  accessions.  The  effects  of  Army  policies  that  altered  the 
time  at  which  a reenlistment  can  occur  were  observed  in  the  his- 
torical data.  The  changing  of  the  reenlistment  window  produced 
changes  in  the  reenlistment  distributions  that  could  provide  valu- 
able insights  in  quantifying  any  future  changes  in  the  reenlist- 
ment window. 

c.  "Can  existing  data  and  data  structures  be  used  to  develop 
reenlistment  forecasts  at  the  MOS  level  that  interface  with  the 

EL IM-COMPL IP  Models?"  No.  A new  Army  personnel  data  base  is  cur- 
rently under  development  which  will  permit  the  tracking  of  reen- 
listment and  separation  behavior  at  the  MOS  level.  The  current 
Army  personnel  data  system  maintains  the  present  MOS  for  each  in- 
dividual but  contains  no  MOS  history  for  the  individual.  As  an 
abstract  from  the  current  personnel  data  system,  the  1-RPM  data 
base  does  not  contain  sufficient  information  for  tracking  MOS 
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patterns  for  any  period  of  time.  The  differing  levels  of  aggrega- 
tion and  methodological  differences  prohibit  interfacing  of  the 
two  models.  The  1-RPM  data  base  provides  information  for  fore- 
casting in  the  very  near  term,  1 to  12  months,  but  does  not  pro- 
vide sufficient  data  for  forecasting  one  to  five  years  into  the 
future  as  required  by  the  EtIM-COMPLIP  Model. 

d.  "What  kind  of  personnel  policies  can  be  quantified  and  in- 
tegrated into  MOS  forecasting?"  One  of  the  key  inputs  into  the 
forecasting  model  is  the  subpopulation,  or  demographic,  composi- 
tion of  the  ETS  eligibles  for  a given  period  of  time.  A personnel 
policy,  either  at  the  MOS  or  Army  level,  that  would  modify  the 
subpopulation  profiles  could  be  analyzed  by  comparing  the  results 
of  the  reenlistment  forecasts  under  the  conditions  of  new  policy 
to  the  results  of  the  reenlistment  forecasts  under  the  current 
policy.  An  example  of  this  would  be  a new  policy  that  for  some 
reason  required  all  reenlistment  eligibles  to  be  high  school 
graduates.  The  effects  of  this  policy  change,  be  it  at  the  MOS  or 
Army  level,  could  be  examined  by  setting  equal  to  zero  the  reen- 
listment rates  of  all  subpopulations  that  contain  non-high  school 
graduates  and  making  a new  forecast.  The  results  of  the  new  fore- 
cast could  be  compared  to  the  forecast  based  on  current  policy  to 
determine  the  effects  of  the  policy  change  on  near  term  reenlist- 
ments. 

7.  OBSERVATIONS.  The  major  observations  resulting  from  this 
study  of  the  reenlistment  process  are  as  follows: 

a.  The  1-RPM  forecasting  methodology  provides  a significant 
improvement  in  reenlistment  projections  when  compared  to  current 
methods. 

(1)  This  improvement  is  attributed  to  the  use  of  subpiapula- 
tion  reenlistment  rates  and  to  the  importance  of  the  time  dimen- 
sion. 

(2)  Sensitivity  analysis  conducted  as  part  of  the  study  ef- 
fort illustrated  the  advantage  of  using  subpopulation  reenlistment 
rates  rather  than  aggregate  rates. 

b.  It  is  not  enough  to  predict  the  number  of  reenlistments. 

The  most  critical  problem  is  to  determine  when  the  reenlistments 
will  occur. 

(1)  Although  the  historical  data  reflects  that  the  majority 
of  reenlistments  occur  prior  to  a soldier's  initial  ETS,  between 
12  and  18  percent  of  the  reenlistments  occurred  after  the  soldier 
had  passed  his  initial  ETS  date. 
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(2)  The  reenlistment  rates  for  extendees  are  higher  than 
those  rates  for  separations  occurring  prior  to  ETS. 

c.  The  effects  of  policy  changes  which  altered  the  size  of  the 
reenlistment  window  can  be  observed  in  the  historical  data. 
Changing  the  reenlistment  window  appears  to  have  influenced  when 
reenlistments  occurred  relative  to  an  individual's  ETS  date.  The 
distribution  of  reenlistments  over  the  period  one  year  prior  to 
the  ETS  date  illustrates  the  shift  of  reenlistments  caused  by  the 
policy  change.  For  example,  the  largest  proportion  of  reenlist- 
ments occurred  during  the  first  month  of  reenlistment  eligibility 
under  both  the  90-  and  180-day  reenlistment  windows.  These  obser- 
vations provide  insights  into  quantifying  future  changes  in  the 
reenlistment  window. 

d.  Analysis  of  two  years  of  data  on  the  reenlistment  rates  for 
three-  and  four-year  term  of  service  enlistees  who  separate  (a  re- 
enlistment is  a separation)  within  one  year  prior  to  ETS  indicates 
an  increase  in  the  rates  of  reenl istment. 

e.  The  most  significant  variables  as  predictors  of  reenlist- 
ment behavior  for  FY  73  and  FY  74  accessions  were  pay  grade,  race, 
education,  term  of  service,  sex,  and  age. 

f.  The  best  single  discriminator  of  reenlistment  behavior  is 
pay  grade.  The  higher  pay  grade  groups  reenlist  at  a rate  four  or 
five  times  higher  than  their  lower  grade  counterparts.  This  re- 
flects the  policy  requiring  that  reenlistees  must  obtain  a waiver 
if  their  pay  grade  is  not  E-4  or  above. 

g.  An  analysis  of  the  effects  of  exogenous  variables  (unem- 
ployment rates,  Consumer  Price  Index,  and  wage  ratios)  on  reen- 
listment showed  no  significant  relationship  to  the  reenlistment 
rates. 
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CHAPTER  1 
INTRODUCTION 


1-1.  PURPOSE.  The  US  Army  Concepts  Analysis  Agency  (CAA)  was 
tasked  to  conduct  a category  1 (manpower  and  personnel)  study  to 
develop  and  implement  a methodology  for  projecting  first  term  re- 
enlistments that  would  improve  the  quantitative  accuracy  of  reen- 
listment projections  at  the  military  occupational  specialty  (MOS) 
level.  The  tasking  directive  also  required  that  the  methodology 
provide  a capability  to  formulate  and  assess  policies  designed  to 
influence  the  flow  of  first  term  reenlistments. 

1-2.  BACKGROUND 

a.  As  the  Army  introduces  more  and  more  sophisticated  equip- 
ment into  its  inventory,  the  Army  must  carefully  manage  its  re- 
sources in  order  to  maintain  the  quality  and  quantity  of  soldiers 
required  to  accomplish  its  mission.  Manpower  is  a primary  re- 
source which  must  be  monitored  and  controlled  from  the  accession 
point  to  the  point  that  the  first  term  soldier  enters  the  career 
force  by  reenlisting.  The  degree  to  which  personnel  managers  can 
monitor,  control,  and  predict  the  reenlistment  behavior  of  the 
first  term  soldier  directly  impacts  how  effectively  the  personnel 
and  skill  requirements  for  the  career  force  are  met. 

b.  Current  reenlistment  projection  models  provide  managers 
with  reenlistment  projections  at  an  aggregated  or  Army -wide  level. 
These  models  are  limited  in  their  ability  to  incorporate  the  ef- 
fects of  changes  in  reenlistment  patterns  or  personnel  policies. 

1-3.  SCOPE.  The  i-RPM  Study  encompasses  the  following  areas: 

a.  Investigation  and  analysis  of  factors  that  influence  first 
term  reenlistments. 

b.  Review  and  analysis  of  accession  and  reenlistment  policies. 

c.  Review  and  analysis  of  existing  forecasting  methods  and 
systems . 

d.  Derivation  of  MOS  reenlistment  rates. 
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e.  Sensitivity  testing  of  assumptions  and  reenl istment  vari- 
ables. 


1-4.  OBJECTIVES.  The  objectives  of  the  1-RPM  Study  were  to: 

a.  Improve  first  term  reenlistment  forecasts  at  the  MOS  level 
by  quantifying  influences  within  the  reenlistment  environment  and 
integrating  them  into  reenlistment  projections. 

b.  Identify  and  quantify  trends  in  first  term  reenlistment  be- 
havior in  a manner  that  facilitates  the  formulation  and  evaluation 
of  accession  and  retention  policies. 

1-5.  ESSENTIAL  ELEMENTS  OF  ANALYSIS  (EEA).  The  EEA  pertaining  to 
this  study  are  listed  below. 

a.  What  variables  (external  to  the  Army)  influence  first  term 
reenlistment  behavior?  Can  the  effects  of  these  variables  be 
quantified? 

b.  What  Army  policies  influence  reenlistment  behavior?  Can 
the  effects  of  these  variables  be  quantified? 

c.  Can  existing  data  and  data  structures  be  used  to  develop 
reenlistment  forecasts  at  the  MOS  level  that  interface  with  the 
ELIM-COMPLIP*  Models? 

d.  What  kind  of  personnel  policies  can  be  quantified  and  inte- 
grated into  MOS  forecasting. 

1-6.  ASSUMPTIONS.  Major  assumptions  pertinent  to  the  study  and 
specified  in  the  tasking  directive  are: 

a.  The  quality  of  existing  reenlistment  data  from  the  FY  73 
and  FY  74  accession  files  is  sufficient  to  support  statistical 
analysis  at  the  MOS  level. 

b.  The  demographic  content  of  the  first  term  force  is  a valid 
basis  for  predicting  reenlistment  behavior  at  the  MOS  level. 

1-7.  STUDY  LIMITS.  Limits  specified  in  the  tasking  directive  for 
this  study  were: 


♦Enlisted  Loss  Inventory  Model  - Computation  of  Manpower  Pro- 
grams Using  Li  near  Programing  (ELIM-COMPLIP)  are  manpower  planning 
models  used  by  ODCSPER  to  generate  manpower  programs. 
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a.  The  study  will  develop  and  analyze  reenlistment  rates  for 
first  term  soldiers  who  in  FY  76,  77,  and  78  are  in  their  third 
and  fourth  years  of  service. 

b.  MOS  forecasts  will  be  limited  to  soldiers  entering  the 
fourth  and  fifth  year  of  service  from  1-12  months  in  the  future. 

c.  The  study  will  address  the  feasibility,  but  not  the  actual 
integration,  of  the  1-RPM  Study  results  and/or  model  into  the 
ELIM-COMPLIP  and  PIA/YOS*  Models  and  the  RETAIN**  System. 

1-8.  POLICY  EFFECTS.  The  reenlistment  policies  considered  in 
this  study  were: 

a.  The  reenlistment  eligibility  requirement  that  specified 
that  a soldier  was  not  eligible  for  reenlistment,  except  for  the 
good  of  the  service,  unless  21  months  of  active  service  had  been 
completed.  This  policy  was  in  effect  until  1 April  1975. 

b.  Effective  on  1 April  1975,  a Q0-day  reenlistment  window 
policy  was  established.  The  90-day  window  meant  that  a soldier 
did  not  reach  reenlistment  eligibility  until  90  days  prior  to  ETS. 
This  policy  did  not  affect  reenlistments  classified  as  for  the 
good  of  the  service. 

c.  By  1 May  1977  the  reenlistment  window  had  been  expanded  to 
180  days.  The  expansion  process  occurred  over  a three-month 
period.  On  l March  1977  the  window  was  120  days,  on  1 April  1977 
the  window  was  increased  to  150  days,  and  on  1 May  1977,  the 
180-day  window  was  established. 

1-9.  STUDY  REPORT.  The  remainder  of  this  report  presents  a de- 
tailed discussion  of  the  study  methodology  and  applications 
(Chapter  2);  a discussion  of  the  data  extraction  processes 
(Chapter  3);  a description  of  the  forecast  methodology  (Chapter 
4);  and  the  analysis  of  the  effects  of  the  exogenous  variables  on 
the  reenlistment  rates  (Chapter  5).  The  study  observations  are 
presented  in  Chapter  6,  and  a series  of  appendices  provides  de- 
tailed information  to  support  specific  discussions  within  the  main 
report. 


♦Personnel  Inventory  Analysis/Year  of  Service  Model  (PIA/YOS) 
is  a ODCSPER  model  used  to  project  current  MOS  inventories  up  to 
four  years  into  the  future. 

♦♦RETAIN  is  a automated  reenlistment  management  system  used  by 
MILPERCEN. 
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CHAPTER  2 

METHODOLOGY  AND  APPLICATIONS 


2-1.  INTRODUCTION.  This  methodology  chapter  provides  a general 
description  of  each  of  the  major  steps  of  the  1-RPM  methodology. 

A detailed  description  of  the  methodology  and  its  application  to 
the  1-RPM  data  base  are  provided  in  Chapters  3 and  4. 

2-2.  OVERVIEW.  An  overview  of  the  study  methodology  is  shown  in 
Figure  2-1.  The  basic  data  inputs  to  the  methodology  process  are 
current  data  files  on  nonprior  service,  first  term  soldiers  with 
three-  or  four-year  initial  obligations.  This  first  term  data  is 
used  as  a reference  source  of  information  for  estimating  future 
reenlistments.  Based  on  the  assumption  that  reenlistment  rates 
are  influenced  by  demographic  characteristics,  the  data  base  is 
divided  into  disjoint  subpopulations  of  soldiers.  Each  subpopula- 
tion is  characterized  by  a unique  combination  of  demographic 
characteristics  (e.g.,  male,  white,  and  high  school  graduate). 

The  historical  separation  distriDutions,  monthly  reenlistment 
rates,  and  reenlistment  distributions  for  these  subpopulations  are 
applied  to  the  corresponding  subpopulation  eligibles  within  each 
MOS.  The  result  is  an  estimate  of  reenlistments  by  MOS  for  each 
month  in  the  projection  period  of  12  months.  Analysis  of  manpower 
policies  which  affect  the  separation  or  reenlistment  distribution 
may  be  performed  by  varying  the  distributions,  repeating  the  fore- 
cast, and  comparing  the  results.  Manpower  accession  policies 
which  affect  the  biographical  content  of  the  first  term  population 
may  be  analyzed  by  varying  the  subpopulation  cell  sizes  and  re- 
peating the  forecast.  Comparison  of  the  variations  in  the  resul- 
tant forecasts  permits  the  evaluation  of  the  effect  of  the  policy 
change.  The  remaining  paragraphs  discuss  each  step  of  the  reen- 
listment projection  methodology  in  more  detail. 

2-3.  FIRST  TERM  INPUT  DATA.  These  data  consist  of  biographical 
information  on  all  nonprior  service  soldiers  including  specific 
information  relative  to  the  time  of  entry  into,  and  separation 
from,  the  service.  The  information  included  in  this  data  base  is 
shown  in  Table  2-1.  Accession  cohort  files  for  fiscal  years  (FY) 
73  and  74  were  provided  by  MILPERCEN  for  use  in  this  study  effort. 
The  term  of  service  ( TOS)  at  entry  date  in  the  files  provided  a 
basis  for  extracting  all  records  of  three-  and  four-year  enlis- 
tees. These  extracted  records  constituted  the  FY  73  and  FY  74 
historical  separation  and  reenlistment  data  base  for  three-  and 
four-year  enlistees.  This  first  term  data  base  was  used  to  de- 
velop reenlistment  subpopulations,  separation  distributions,  reen- 
listment distributions,  and  reenlistment  rates,  each  of  which  is 
described  in  the  succeeding  paragraphs. 
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Table  2-1. 

Fi  rst  Term  Data 

Social  security 

number 

Sex 

Active  duty  status 

Separation  date 

Accession  date 

Character  of  separation 

Date  of  bi  rth 

Type  of  separation 

Age  at  entry 

Months  completed  at  separation 

Mental  category 

MOS  at  separation 

Education  code 

Pay  grade  at  separation 

Term  of  service 

at  entry 

Marital  status  at  separation 

Race 

Number  of  dependents  at  separation 

2-4.  IDENTIFICATION  OF  DEMOGRAPHIC  SUBPOPULATIONS.  The  Automatic 
Interaction  Detector  III  (AID  III)  Model  was  used  to  determine 
which  candidate  demographic  variables  had  a significant  influence 
on  the  reenlistment  rates  of  the  FY  73  and  FY  74  first  term  popu- 
lations. For  example,  is  there  a significant  difference  between 
reenlistment  rates  for  males  and  those  for  females?  If  so,  then 
the  development  of  separate  reenlistment  rates  for  males  and 
females  is  warranted.  The  AID  Model  performs  a series  of  succes- 
sive binary  splits  which  subdivide  the  entire  reenlistment  popula- 
tion into  subgroups,  possessing  certain  demographic  characteris- 
tics, that  display  the  greatest  difference  in  reenlistment  beha- 
vior. Figure  2-2  illustrates  this  process.  In  Figure  2-2,  an  ex- 
ample enlisted  population  of  10,000  soldiers  displayed  an  overall 
historical  reenlistment  rate  of  0.08.  Within  the  total  popula- 
tion, the  greatest  difference  in  reenlistment  behavior  was  dis- 
played between  black  soldiers  (0.15  reenlistment  rate)  and  white 
soldiers  (0.05  reenlistment  rate).  Within  the  black  population  of 
3,000,  males  reenlisted  at  a rate  of  0.20  and  females  at  a rate  of 
0.05.  The  AID  Model  continues  this  process  until  no  significant 
difference  in  reenlistment  behavior  is  detected  or  until  the  cell 
sizes  become  too  small  (user  specified).  The  variables  which  the 
AID  Model  uses  to  split  the  reenlistment  groups  will  be  used  to 
define  the  demographic  subpopulations  for  which  FY  73/FY  74  reen- 
listment rates  will  be  developed. 
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2-5.  SEPARATION  DISTRIBUTIONS,  ‘‘‘ince,  In  order  to  reenlist,  a 
soldier  must  first  separate  from  the  Army,  an  estimate  of  the  ac- 
tual point  in  time  when  each  soldier  will  separate  is  a prerequi- 
site to  estimation  of  the  number  of  reenl i stmerits  during  each  time 
period.  To  analyze  the  occurrences  of  separations,  separation 
distributions  were  developed  using  the  first  term  data  base.  Each 
record  in  the  data  base  was  examined,  and  the  initial  ETS  date  was 
computed  by  adding  the  TOS  period  to  the  accession  date.  The  ac- 
tual separation  date  on  each  record  then  was  compared  to  the  cal- 
culated ETS  date,  and  the  record  was  tallied  into  one  of  four  time 
periods  or  cells  based  on  this  comparison.  This  division  proce- 
dure is  shown  in  Figure  2-3. 

a.  Cell  1 contains  separations  occurring  more  than  12  months 
prior  to  the  initial  or  calculated  ETS  date.  For  example,  if  the 
record  indicated  an  accession  date  of  November  1972  and  the  VOS 
was  three  years,  the  soldier's  initial  ETS  date  would  be  November 
1975.  If  the  record  indicated  a separation  date  of  September 
1974,  then  the  soldier  separated  14  months  prior  to  the  initial 
ETS  date,  and  a tally  would  be  made  in  Cell  1. 

b.  Cell  2 contains  separations  occurring  within  one  year  prior 
to  the  initial  ETS  date.  For  the  example  described  in  the  previ- 
ous paragraph,  if  the  separation  date  had  been  October  1975,  the 
separation  would  have  occurred  within  one  year  of  ETS;  specifi- 
cally, one  month  prior  to  ETS  and  thus  would  be  counted  in  Cell  2. 

c.  Cell  3 contains  separations  occurring  between  1 and  12 
months  beyond  the  initial  ETS  date,  i.e.,  an  extension.  For  the 
same  example,  if  the  separation  date  was  January  1976,  then  the 
soldier  separated  within  the  1-  to  12-month  interval  beyond  the 
initial  ETS;  specifically,  two  months  beyond  the  initial  ETS  and 
thus  would  be  tallied  in  Cell  3. 

d.  Cell  4 contains  separations  occurring  more  than  12  months 
beyond  the  initial  ETS.  In  the  example  described  previously,  a 
separation  date  of  February  1977  would  indicate  a separation  15 
months  beyond  the  ETS  date  and  therefore  would  be  counted  in  Cell 
4. 

2-6.  REENLISTMENT  DISTRIBUTIONS.  Reenlistment  distributions  were 
developed  in  a similar  manner  as  the  separation  distributions  de- 
scribed in  paragraph  2-5.  Instead  of  comparing  the  separation 
date  to  the  ETS  date,  reenlistment  distributions  were  determined 
by  checking  the  separation  code  on  the  record,  and  if  the  separa- 
tion code  indicated  that  the  cause  of  separation  was  for  reenlist- 
ment, a tally  was  made  in  the  appropriate  cell. 
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Specific  information  is  retained  on  reenlistments  so  that  the 
month  of  reenlistment  within  each  cell  may  be  predicted.  To  ac- 
complish this  task,  the  four  cells  are  divided  into  subcells  which 
indicate  in  which  month  the  reenlistments  occurred  within  the 
given  cell.  For  example.  Cell  2 would  be  subdivided  into  subcells 
12  through  subcell  0.  Subcell  12  would  contain  a tally  of  reen- 
listments occurring  12  months  prior  to  ETS,  subcell  11  would  con- 
tain a tally  of  reenlistments  occurring  11  months  prior  to  tTS, 
and  likewise,  subcell  0 would  contain  a tally  of  reenlistments 
which  occurred  during  the  ETS  month.  Reenlistment  distributions 
were  determined  by  FY,  TOS,  and  ETS  month  for  Cells  2 and  3;  but 
due  to  the  sparcity  of  data  for  Cells  1 and  4,  distributions  were 
calculated  by  the  number  of  months  from  ETS  rather  than  for  each 
speci fic  ETS  month. 

2-7.  REENLISTMENT  RATES.  Reenlistment  rates  analyzed  in  this 
study  are  computed  by  dividing  the  number  of  reenlistments  by  the 
number  of  separations. 

a.  Reenlistment  rates  are  computed  for  Cells  1 and  4 by  cohort 
year,  term  of  service,  subpopulation,  and  ETS  month.  Figure  2-4 
graphically  shows  reenlistment  rate  calculations  for  one  cohort 
year,  one  term  of  service,  and  one  cell.  For  each  subpopulation 
and  ETS  month,  the  reenlistment  rate  is  computed  as: 


"•l'sm  c > 

°sm 

for  each  s = 1 to  24  and  m = 1 to  12  where: 

(1)  R$(n  is  the  number  of  reenlistments  in  subpopulation  s 
and  ETS  montn  m; 

(2)  Ssm  is  the  number  of  separations  in  subpopulation  s and 
ETS  month  m;  and 

(3)  RR$m  is  the  reenlistment  rate  for  subpopulation  s and 
ETS  month  m. 

b.  Reenlistment  rates  are  computed  in  Cells  2 and  3 by  cohort 
year,  term  of  service,  subpopulation,  and  ETS  month.  The  total 
reenlistments  and  separations  for  each  ETS  month  are  computed  by 
summing  across  the  subcells.  The  reenlistment  rate  for  each  ETS 
month  is  computed  by  dividing  the  total  number  of  reenlistments 
for  the  ETS  month  by  the  number  of  separations  for  the  ETS  month. 
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2-8.  POLICY  ANALYSIS.  The  effects  of  policy  changes  on  first 
term  reenlistments  can  be  analyzed  by  observing  patterns  in  the 
historical  data.  Figure  2-1  shows  policy  changes  interjected  at 
two  points  in  the  1-RPM  methodology. 

a.  Policy  decisions  which  produced  changes  in  the  historical 
data  can  oe  detected  by  examining  separation  distributions  during 
a period  of  time  before  and  after  the  policy  change.  A policy 
change  which  influences  when  a reenlistment  occurs  can  be  re- 
flected by  changes  in  the  reenlistment  distributions  before  and 
after  the  change.  Policy  changes  affecting  separation  distribu- 
tions and  reenlistment  di stri Duti ons  also  would  affect  the  reen- 
listment rates.  The  influence  of  future  policy  changes  could  be 
quantified  by  modifying  the  separation  and  reenlistment  distribu- 
tions used  as  inputs  into  the  forecast  model.  These  modifications 
would  be  based  on  observations  of  the  history  of  changes  to  tnese 
distributions  caused  by  past  policy  changes. 

b.  If  a policy  decision  was  such  that  changing  the  size  of  a 
subpopulation  was  produced,  then  the  modified  subpopulation  size 
would  serve  as  an  input  to  the  forecast  model.  The  results  of  the 
forecast  model  could  be  studied  to  determine  if  the  desired  ef- 
fects of  the  policy  decision  would  be  achieved. 

2-9.  FORECAST  METHODOLOGY.  The  purpose  of  the  forecast  methodol- 
ogy is  to  predict  reenlistments  for  1 to  12  months  i ntn  the  fu- 
ture. As  shown  in  Figure  2-5,  the  total  number  of  ree,ilistments 
which  occur  in  the  projection  year  will  come  from  three  categories 
of  initial  ETS  years.  A detailed  discussion  of  the  forecast 
methodology  is  contained  in  Chapter  4. 

a.  This  first  year  group  consists  of  personnel  who  were  sched- 
uled to  ETS  in  the  year  prior  to  the  projection  year  but  who  re- 
main on  active  duty  at  the  beginning  of  the  projection  year. 

Those  remaining  on  active  duty  would  be  for  some  reason  other  than 
reenlistment  (a  reenlistment  is  a separation);  so,  this  group  of 
soldiers  would  De  extendees.  As  shown  in  Figure  2-5,  an  estimate 
is  made  of  the  number  of  personnel  from  the  group  who  will  reen- 
list in  the  projection  year.  This  estimate  would  be  determined  by 
first  using  the  separation  distributions  to  estimate  the  number  of 
separations  during  the  projection  period.  The  reenlistment  rates 
would  be  applied  to  the  predicted  separations  to  forecast  the  num- 
ber of  reenlistments.  By  applying  the  reenlistment  distributions 
to  the  reenlistments,  the  reenlistments  would  be  spread  throughout 
the  projection  year. 


2-9 


CAA-SR-79-5 


Personnel  with 
an  initial  ETS 
during 
projection 
period 


Figure  2-5.  Personnel  Groups  Yielding  Reenlistments 
in  Projection  Period 


2-10 


CAA-SR-79-5 


b.  The  second  year  group  consists  of  personnel  who  have  an 
initial  ETS  date  during  the  projection  year  and  are  still  on  ac- 
tive duty  at  the  beginning  of  the  projection  year.  An  estimate 
would  then  be  made  by  applying  the  separation  distributions,  reen- 
listment rates,  and  reenlistment  distributions  to  the  ETS  eligi- 
bles  to  determine  the  number  of  reenlistments  which  actually  would 
occur  during  the  projection  year. 

c.  The  third  year  group  consists  of  personnel  who  have  an 
initial  ETS  during  the  year  following  the  projection  year  and  are 
on  active  duty  at  the  beginning  of  the  projection  year.  A predic- 
tion would  be  made  as  to  the  number  of  these  people  who  would  re- 
enlist before  their  initial  ETS  and  fall  into  the  projection  year. 
This  prediction  is  made  by  applying  the  separation  distributions, 
reenlistment  rates,  and  reenlistment  distributions  to  the  ETS 
eligibles. 

2-10.  EXOGENOUS  VARIABLES.  The  reenlistment  rates  of  personnel 
reenlisting  within  one  year  of  their  initial  ETS  date  and  the  re- 
enlistment rates  of  personnel  reenlisting  within  one  year  after 
their  initial  ETS  were  studied  for  possible  correlation  with  cer- 
tain exogenous  variables  (see  Chapter  5).  The  exogenous  variables 
analyzed  were  the  Consumer  Price  Index  (CPI),  the  unemployment 
rate,  and  the  military  pay  to  civilian  pay  { MP/CP ) ratio.  Unem- 
ployment rates  used  in  the  analysis  were  matched  as  closely  as 
possible  to  the  subpopulation  composition  (for  example,  unemploy- 
ment rates  for  the  white,  male,  and  young  category  were  matched  to 
white,  male,  and  young  subpopulation  reenlistment  rates. 

2-11.  MODEL  VALIDATION.  To  validate  the  1-RPM  forecast  methodol- 
ogy, a test  prediction  was  made  of  reenlistments  during  a test  FY 
77  (July  1976-June  1977).  To  accomplish  this  test,  the  data  base 
was  queried  to  determine,  at  the  beginning  of  the  projection  year, 
the  active  duty  status  of  personnel  with  initial  ETS  dates  in  the 
years  prior  to,  during,  and  beyond  the  projection  year.  Using 
these  populations  by  ETS  month  and  year  as  inputs,  a projection 
for  the  test  FY  77  was  calculated.  The  results  were  compared  to 
actual  reenlistments  from  the  data  base.  Also,  as  a test,  a fore- 
cast was  made  using  the  techniques  currently  being  used  to  predict 
reenlistments.  Details  of  test  results  are  contained  in  Chapter 
4. 

2-12.  SUMMARY.  The  1-RPM  methodology  provides  for  the  study  of 
reenlistment  and  separation  behavior  for  two  cohort  years  of  per- 
sonnel records.  The  historical  records  of  reenlistment/separation 
behavior  allow  the  analysis  of  trends  and  provide  insights  into 
future  reenlistment  patterns. 
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CHAPTER  3 

DATA  EXTRACTION  PROCEDURES  AND  APPLICATIONS 


3-1.  GENERAL.  The  data  files  used  for  the  1-RPM  Study  consisted 
of  the  FY  73  and  FY  74  cohort  files.  The  two  cohort  files  pro- 
vided for  this  study  effort  were  as  supplied  by  MILPERCEN  as  of 
June  1978.  Because  it  takes  at  least  five  years  for  a cohort  file 
to  be  complete,  i.e.,  all  entries  have  separated,  the  FY  74  cohort 
file  is  missing  numerous  separation  dates  and  other  separation  in- 
formation. This  incompleteness  is  particularly  noticeable  among 
the  four  year  TOS  entries.  However,  the  FY  73  and  FY  74  files  for 
three  year  TOS  entries  are  adequate  for  extracting  data  which  pro- 
vides some  insights  on  separation  distributions,  reenlistment  dis- 
tributions, and  reenlistment  rates.  This  chapter  describes  the 
data  files  used  in  this  study.  The  data  was  analyzed  for  errors 
and  completeness.  Paragraphs  3-3  through  3-5  describe  the  metho- 
dology for  calculating  the  separation  distribution,  reenlistment 
distributions,  and  reenlistment  rates  and  note  several  observa- 
tions from  the  results  of  those  calculations.  Observations  of  the 
policy  effects  reflected  in  paragraph  3-6  provide  some  insights 
into  modeling  future  policy  changes. 

3-2.  COHORT  DATA,  STRUCTURE,  AND  ERROR  ANALYSIS.  Reenlistment 
trends  were  developed  from  personnel  records  of  soldiers  who  en- 
tered the  Army  during  fiscal  years  73  and  74  with  no  prior  mili- 
tary service.  Collectively,  these  records  comprise  the  FY  73/74 
cohort  files.  The  files  were  provided  by  Military  Systems  Divi- 
sion, Personnel  Information  Systems  Directorate  of  MILPERCEN.  The 
cohort  files  contained  362,772  personnel  records  with  various 
demographic  variables.  Table  2-1  provides  a list  of  the  variables 
considered  relevant  to  this  study,  though  it  is  not  an  exhaustive 
list  of  the  cohort  variables. 

a.  Prior  to  any  analysis,  the  cohort  data  were  screened  to 
eliminate  early  attritions  and  enlistment  options  other  than  three 
or  four  years  of  service.  Early  attrition  is  quantified  as  the 
failure  of  a soldier  to  complete  18  months  of  service  before  sepa- 
rating. Figure  3-1  shows  how  the  1-RPM  data  base  evolved  from  the 
cohort  files.  The  1-RPM  data  base  contains  60.2  percent  (218,236) 
of  the  original  cohort  data.  Early  attritions  account  for  18  per- 
cent of  the  records  eliminated.  The  remaining  21.8  percent  were 
eliminated  because  the  enlistment  option  was  not  three  or  four 
years,  i.e.,  option  was  two,  five,  or  six  years. 
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Figure  3-1.  1-RPM  Data  Base  Development 


b.  Data  quality  was  an  integral  part  of  this  study.  An  analy- 
sis was  made  of  the  frequency  at  which  illogical  or  invalid  data 
entries  occurred.  This  quality  assurance  check  was  to  first  es- 
tablish reasonable  bounds  for  each  variable.  A check  was  made  of 
each  record  and  if  the  entry  for  each  variable  on  that  record  was 
not  within  the  prescribed  bounds,  the  entry  was  considered  to  be 
in  error.  For  example,  if  the  age  code  entry  indicated  that  the 
soldier  was  10  years  of  age  at  entry,  an  error  obviously  had  oc- 
curred and  an  error  tally  was  made.  An  assumption  was  made  that 
the  entries  were  correct  if  they  were  within  the  logical  bounds 
that  were  established  for  each  variable.  For  example,  if  the  sex 
variable  indicated  that  the  individual  was  male,  the  validity  of 
this  entry  was  not  questioned.  This  analysis  noted  the  number  of 
records  that  were  error  free,  the  number  that  had  one  to  five  er- 
rors respectively,  and  the  number  with  more  than  five  errors  (see 
Table  3-1).  In  addition,  an  assessment  was  made  of  the  error  rate 
by  individual  variables  (see  Table  3-2).  As  can  be  determined 
from  Table  3-1,  94.1  percent  of  the  1-RPM  data  had  two  errors  or 
less.  When  this  observation  is  considered  concurrently  with  the 
results  of  Table  3-2,  it  is  very  probable  that  the  two  or  less 
that  were  noted  actually  occurred  for  the  marital  status  and/or 
the  dependent  variables.  The  large  occurrences  of  errors  (blank 
entries)  for  marital  status  and  dependents  precluded  these  vari- 
ables being  selected  as  candidate  independent  variables  in  this 
study. 
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Table  3-1.  Detectable  Record  Error  Frequency 
Distributions 


Percent  occurrence3 

Error  frequency 

FY  73 

FY  74 

Total 

0 (error  free) 

3.5 

12.9 

8.0 

1 

13.1 

36.3 

24.4 

2 

74.9 

47.6 

61.7 

3 

7.4 

2.6 

5.0 

4 

0.7 

0.6 

0.6 

5 

0.3 

0.1 

0.2 

>5 

0.2 

0.0 

0.1 

aPercent  occurrence  reflects  all  variables  considered  and  not 
just  those  variables  actually  used  to  describe  demographic  sub- 
populations and  predict  reenlistments. 
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Table  3-2.  Detectable  Error  Frequency  Distributions  by  Variable 


Percent 

error  occurrence 

Vari able 

FY  73 

FY  74 

Total 

Social  security  number 

2.3 

2.4 

2.3 

Mental  group 

0.8 

0.5 

0.6 

Age  code 

0.5 

0.4 

0.5 

Education  code 

0.2 

0.3 

0.3 

Term  of  service 

0.0 

0.0 

0.0 

Race 

0.0 

0.0 

0.0 

Sex 

0.0 

0.0 

0.0 

Separation  MOS 

1.5 

1.3 

1.4 

Pay  grade 

0.4 

0.3 

0.3 

Marital  status 

88.9 

84.3 

86.7 

Dependent  code 

80.8 

49.4 

65.6 

3-3.  SEPARATION  DISTRIBUTIONS 

a.  Data  Collection.  As  described  in  Chapter  2,  separation 
distributions  were  constructed  by  examining  each  record  and  deter- 
mining the  difference  in  months  between  the  actual  separation  date 
and  the  initial  ETS  datt.  Based  on  this  difference,  the  record 
was  tallied  in  one  of  four  distinct  cells  (see  Figure  2-3).  Cell 
1 consisted  of  separations  occurring  more  than  12  months  prior  to 
ETS,  and  Cell  2 consisted  of  separations  occurring  12  months  to  0 
months  prior  to  ETS  date.  Cells  3 and  4 contain  Information  on 
separation  actions  occurring  after  ETS,  l.e.,  extensions.  Cell  3 
contains  extensions  of  1 to  12  months,  and  Cell  4 recorded  exten- 
sions of  more  than  12  months.  Separation  distributions  were  de- 
termined by  FY,  TOS,  and  subpopulation.  The  proportion  of  separa- 
tions for  each  cell  was  computed  by  dividing  the  value  in  each 
cell  by  the  total  for  all  four  cells.  Appendix  D contains  tables 
showing  the  results  of  this  process. 


— 
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b.  Observations 

(1)  The  separation  distributions  compiled  for  the  two  cohort 
files  provide  some  important  insights  into  separation  patterns. 
Realizing  the  incompleteness  of  the  FY  74/4  (FY  74  cohort  file, 
four-year  TOS)  group,  observations  can  be  made  only  on  the  remain- 
ing three  groups.  Figure  3-2  shows  a comparison  of  the  proportion 
of  separations  in  each  cell  by  the  two  cohort  years  and  TOS 
groups.  A comparison  of  the  two  three-year  TOS  groups  shows  a 
very  similar  pattern.  In  Cell  1 the  proportions  vary  between  0.11 
and  0.12,  while  the  values  in  Cell  2 are  between  0.71  and  0.75. 
This  slight  difference  could  probably  be  attributed  to  the  policy 
change  in  April  1975  that  modified  the  reenlistment  window.  For 
example,  for  part  of  the  FY  73/3  group,  the  requirement  was  for  21 
months  of  service  to  be  completed,  and  for  part  of  that  group  and 
the  FY  74/3  group,  the  policy  requirement  restricted  reenlistments 
to  90  days  prior  to  ETS.  (This  window  requirement  does  not  apply 
to  reenl i stments  for  the  "good  of  the  service.")  The  distribu- 
tions for  the  three-  and  four-year  TOS  groups  show  a significant 
difference.  A much  higher  proportion  of  the  four-year  TOS  group 
falls  into  Cell  1,  and  therefore  a smaller  proportion  of  separa- 
tions fall  into  Cell  2 when  compared  to  the  three-year  TOS  groups. 
This  could  be  because  Cell  1 for  the  three-year  TOS  group  reflects 
separations  over  a six-month  period  and  Cell  1 for  the  four-year 
TOS  group  reflects  separation  over  a 18-month  period. 

(2)  Several  other  observations  can  be  made  concerning  sepa- 
ration patterns  in  subpopulations.  In  general,  females  tend  to 
separate  earlier  than  males.  This  was  observed  in  the  higher  val- 
ues in  Cell  1 for  females.  For  both  males  and  females,  the  lower 
pay  grade  (E-l  to  E-3)  subpopulations  tend  to  separate  earlier 
than  the  E-4  and  above  subpopulations.  Within  Cell  1,  the  non- 
high  school  graduates  separate  at  a higher  proportion  than  the 
high  school  graduates.  This  difference  between  education  levels 
is  not  as  pronounced  in  Cells  2,  3,  and  4.  The  changes  in  the 
width  of  the  reenlistment  window  affect  the  distribution  of  reen- 
listments within  Cell  2.  Reenlistment  distributions  must  be  de- 
termined within  cells  to  confirm  the  premise  that  reenlistments  do 
not  occur  uniformly  around  an  ETS  month. 
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3-4.  REENLISTMENT  DISTRIBUTIONS 

a.  Data  Collection.  Reenlistment  distributions  were  developed 
in  a fashion  si  mi  1 ar  to  the  separation  distributions.  Each  reen- 
listment was  examined  to  determine  whether  it  should  be  tallied  in 
Cell  1,  2,  3,  or  4.  However,  the  reenlistment  tally  within  each 
cell  was  further  subdivided  into  the  month  within  the  cell  in 
which  the  reenlistment  occurred.  This  in  effect  was  a subdivision 
of  each  of  the  cells  into  subcells.  The  reenlistment  distribu- 
tions are  used  in  the  forecast  methodology  to  break  down  the  total 
projected  reenlistments  in  each  cell  into  reenlistments  by  month. 
Separate  reenlistment  distributions  were  developed  for  each  FY, 
TOS,  and  ETS  month  for  Cells  2 and  3,  but  due  to  the  lack  of  data, 
only  for  FY  and  TOS  for  Cells  1 and  4. 

(1)  Separate  reenlistment  distributions  for  Cells  1 and  4 
were  calculated  for  each  FY  cohort  and  each  of  the  two  TOS.  How- 
ever, separate  reenlistment  distributions  were  not  calculated  for 
each  ETS  month  and  subpopulation  because  of  the  scarcity  of  data 
for  these  cells.  The  1-RPM  data  base  was  queried  to  extract  all 
reenlistments  and  tally  each  of  them  in  each  cell  according  to  the 
difference  in  months  between  the  record's  ETS  date  and  reenlist- 
ment date.  This  information  was  collected  for  36  months  prior  and 
36  months  beyond  the  ETS  date. 

(a)  To  compute  the  distributions  for  Cell  1,  the  reenlist- 
ment profiles  for  the  reenlistments  prior  to  ETS  were  used.  Cell 

1 is  concerned  with  reenlistments  occurring  13  months  or  more 
prior  to  ETS;  so  the  total  number  of  reenlistments  for  Cell  1 
would  be  the  sum  of  reenlistments  occurring  from  13  to  36  months. 
To  determine  the  proportion  of  reenlistments  for  each  month  to  ETS 
period,  the  number  of  reenlistments  for  each  month  is  divided  by 
the  total . 

(b)  To  compute  the  distributions  for  Cell  4,  the  reenlist- 
ment profiles  for  the  reenlistments  beyond  the  ETS  date  were  used. 
The  procedure  for  Cell  4 is  the  same  as  the  one  for  Cell  1 except 
that  reenlistments  for  13  to  36  months  beyond  the  ETS  date  are 
analyzed.  The  reenlistment  proportion  for  each  month  beyond  ETS 
period  is  computed  by  dividing  each  monthly  reenlistment  value  by 
the  total  number  of  reenlistments  for  the  13-  to  36-month  period. 

(2)  The  information  contained  in  the  subcells  of  Cells  2 and 
3 is  used  to  compute  reenlistment  distributions  for  those  cells. 
Since  the  majority  of  reenlistments  occur  within  the  time  periods 
covered  by  these  two  cells,  the  reenlistment  distributions  are 
computed  by  FY,  TOS,  and  ETS  month.  Cell  2 for  each  FY,  TOS,  and 
ETS  month  is  subdivided  into  subcells  12  through  0.  Subcell  12 
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contains  the  number  of  reenlistments  that  took  place  12  months 
prior  to  ETS;  subcell  11  contains  the  number  of  reenlistments  that 
took  place  11  months  prior  to  ETS,  etc.;  down  to  subcell  0 that 
contains  the  number  of  reenlistments  that  occurred  on  the  ETS 
date.  The  reenlistment  proportion  for  each  subcell  was  computed 
by  dividing  the  subcell  value  by  the  total  reenlistments  for  that 
particular  cell,  FY,  TOS,  and  ETS  month.  A similar  approach  is 
used  for  Cell  3 except  that  now  the  subcells  indicate  months  be- 
yond the  ETS  date.  Subcell  1 contains  the  number  of  reenlistments 
that  occurred  1 month  beyond  the  ETS  date,  up  to  subcell  12  which 
contains  reenlistments  that  occurred  12  months  beyond  the  ETS 
date.  The  reenlistment  proportion  for  each  subcell  by  FY,  TOS, 
and  ETS  month  is  computed  by  dividing  the  individual  subcell  val- 
ues by  the  total  number  of  reenl i stmerts  for  that  cell,  FY,  TOS, 
and  ETS  month. 

b.  Observations.  In  the  analysis  below,  the  historical  reen- 
listment distributions  which  were  derived  for  each  of  the  four 
cells  are  analyzed.  First,  the  cell  reenlistment  distributions 
for  each  cell  were  compared  to  each  other  and  then  the  distribu- 
tion*  for  each  cell  were  individually  analyzed. 

(1)  A comparison  of  the  reenlistment  distributions  for  each 
of  the  cells  is  shown  in  Figure  3-3.  The  fiscal  year  74  cohort 
file,  four-year  TOS  profile  is  not  shown  because  the  incomplete 
data  would  depict  a distorted  picture  of  the  distributions  for 
this  cell.  As  would  be  expected,  the  largest  proportion  of  reen- 
listments occur  in  Cell  2.  The  FY  73  cohort  data  indicate  a large 
proportion  of  reenlistments  occurring  in  Cell  1.  As  will  be  dis- 
cussed in  more  detail  in  paragraph  3-6,  this  was  a result  of  the 
reenlistment  policy  during  that  period  that  permitted  reenlist- 
ments when  21  months  of  service  were  completed.  With  more  reen- 
listments in  Cell  1,  Cell  2 reflects  a smaller  proportion  of  reen- 
listments. The  values  for  Cell  3 indicate  that  the  reenlistment 
policy  changes  had  no  significant  effect  on  1-  to  12-month  exten- 
dees  who  reenlisted.  A small  difference  in  behavior  between 
three-  and  four-year  termers  can  be  observed  in  Cell  3,  although 
the  difference  is  not  significant  enough  to  draw  any  conclusions. 


3-8 


■mm 


& 


CAA-SR-79-5 


(2)  As  shown  by  Figure  3-3,  the  majority  of  reenlistments 
occurs  in  Cells  2 and  3;  therefore,  further  analysis  of  these 
cells  is  warranted.  To  analyze  the  trend  of  reenlistments  for  the 
two  cohort  files,  Cells  2 and  3 were  examined  together  so  as  to 
cover  a two-year  period--reenl istments  occurring  one  year  prior  to 
ETS  through  reenlistments  occurring  one  year  beyond  initial  ETS. 
Figure  3-4  shows  for  the  FY  73  cohort  file  the  proportion  of  reen- 
listments occurring  in  each  relative  month  to  ETS.  The  three-year 
TOS  line  shows  a significant  proportion  of  reenlistments  in  the  12 
to  4 months  prior  to  ETS  area.  This  is  a result  of  the  reenlist- 
ment policy  during  this  period.  Portions  of  the  FY  73/3  TOS  group 
were  affected  by  the  90-day  reenlistment  window  which  is  illus- 
trated by  the  sudden  increase  in  proportion  of  reenlistments  at 
the  three  months  to  ETS  point.  Because  of  the  effects  of  changing 
the  reenlistment  window  from  90  to  180  days  during  this  period, 
the  graph  is  bell -shaped  between  the  -4  to  +1  points  on  the  graph. 
The  line  for  extendees  is  a smooth  decreasing  curve  from  the  ETS 
point  to  the  12  months  beyond  ETS  point.  The  FY  73/4  TOS  group 
reflects  the  90-day  reenlistment  window  policy  effects  exclusively 
(no  window  change),  i.e.,  a relatively  small  proportion  of  reen- 
listments occurring  between  12  and  4 months  prior  to  ETS  and  then 
a big  jump  at  the  3 months  to  ETS  point.  Of  particular  note  is 
the  same  general  trend  of  the  reenlistment  distributions  for  ex- 
tendees for  the  three-  and  four-year  TOS  groups.  Figure  3-5  is  a 
graph  showing  the  reenlistment  distribution  across  Cells  2 and  3 
for  the  FY  74  cohort  file.  The  three-year  TOS  group  was  subject 
to  a 90  day  window,  and  this  can  be  easily  observed  from  the  spike 
in  the  graph  at  the  three  months  to  ETS  point.  As  observed  in  the 
FY  73  graphs,  the  FY  74  cohort  shows  a similar  relatively  smooth 
decreasing  trend  for  extensions.  The  FY  74/4  TOS  group  was  af- 
fected by  the  reenlistment  policy  change  that  extended  the  reen- 
listment window  from  90  days  to  180  days.  Although  the  data 
available  for  that  year  group  are  limited,  the  window  effect  can 
be  observed. 

3-5.  REENLISTMENT  RATES.  Reenlistment  rates  were  computed  at  a 
level  of  detail  sufficient  to  observe  the  differences  between  ag- 
gregate rates  and  reenlistment  rates  by  subpopulation.  If  no  dif- 
ferences could  be  observed,  then  there  would  be  no  advantage  to 
analyzing  and  forecasting  reenlistments  by  subpopulations. 

a.  Data  Col  lection.  The  reenlistment  rates  generated  from  the 
1-RPM  data  base  for  use  in  the  forecast  model  are  computed  by  di- 
viding the  number  of  reenlistments  by  the  number  of  separations 
for  the  desired  level  of  detail.  The  required  level  of  detail  for 
the  1-RPM  Study  is  cohort  year,  term  of  service,  subpopulation, 
and  accession  (or  ETS)  month  for  Cells  1 through  4.  Appendix  D 
contains  tables  of  reenlistment  rates  computed  for  use  in  this 
study. 
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b.  Observations 

(1)  By  analyzing  the  reenlistment  rates  at  different  levels 
of  aggregation,  some  patterns  can  be  observed.  Tables  3-3  and  3-4 
show  the  rates  aggregated  at  the  FY,  TOS,  subpopulation,  and  cell 
levels.  In  general,  the  composite  rates  for  the  two  cohort  files 
indicate  that  four-year  termers  reenlist  at  a higher  rate  than 
three-year  termers.  From  Tables  3-3  and  3-4,  some  observations 
can  be  made  about  some  of  the  demographic  subpopulations.  Except 
for  Cell  1,  the  reenlistment  rates  for  females  at  the  composite 
level  are  higher  than  the  rates  of  males.  Within  the  male  (sub- 
populations 1-16)  and  female  (subpopulations  17-24)  groups,  cer- 
tain patterns  can  be  seen  in  both.  The  higher  pay  grade  personnel 
reenlist  at  a higher  rate;  in  most  cases  four  or  five  times 
higher,  than  their  lower  grade  counterparts.  The  nonwhite  groups 
show  reenl i stment  rates  that  are,  in  general,  40  to  50  percent 
higher  than  the  white  subpopulations.  High  school  graduates  tend 
to  reenlist  at  a higher  rate  than  non-high  school  graduates.  The 
older  soldiers  have  a higher  rate  than  the  younger  ones,  but  the 
difference  is  not  as  pronounced  as  the  comparison  of  the  other 
demographic  variables  (sex,  pay  grade,  race,  and  education). 

(2)  With  the  largest  proportion  of  reenlistments  occurring 
in  the  12-0  months  prior  to  ETS  time  period  (Cell  2),  a graphics 
analysis  was  performed  to  compare  the  individual  subpopulation  re- 
enlistment rates  to  composite  reenlistment  rates  of  all  subpopula- 
tions. This  composite  rate  is  an  aggregated  reenlistment  rate; 
i.e.,  the  total  separations  for  all  reenlistments  for  all  subpopu- 
lations is  divided  by  the  total  separations  for  all  subpopula- 
tions. The  composite  rate  for  three-year  TOS  personnel  for  the 

I- RPM  data  base  is  shown  at  Figure  3-6,  and  the  four-year  TOS 
group  composite  rate  is  shown  at  Figure  3-7.  A gradual  increase 
in  the  reenlistment  rates  for  both  groups  can  be  observed  to  have 
occurred  over  the  two-year  period  shown  for  the  figures.  Figures 
3-8  through  3-11  illustrate  the  wide  variability  of  some  of  the 
subpopulations  versus  a composite  rate.  Figure  3-8  shows  an  ex- 
ample of  a subpopulation  that  consistently  has  a reenlistment  rate 
lower  than  the  composite  rate.  Figure  3-9  is  an  example  illus- 
trating the  behavior  of  the  largest  subpopulation  (subpopulation 

II- -male,  E-4,  white,  young,  high  school  graduate  category)  rela- 
tive to  the  composite  rate.  The  rates  are  generally  lower,  but 
the  basic  trend  is  similar.  In  Figure  3-10  subpopulation  14  rates 
are  shown  as  being  highly  variable  but  generally  higher  than  the 
composite  rate.  Figure  3-11  illustrates  the  relationship  between 
the  female  reenlistment  rate  and  the  composite  rate.  With  the  ex- 
ception of  two  months  (December  1976  and  January  1977),  the  female 
rate  was  much  higher  than  the  composite  rate. 
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Table  3-3.  Reenlistment  Rates  by  Cell  and  Subpopulation  for  the 

FY  73  Cohort  File 
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Figure  3-9.  Composite  Reenlistment  Rates  vs 
Subpopulation  11  Reenlistment  Rates  in  Cell  2 
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Figure  3-10.  Composite  Reenlistment  Rates  vs 
Subpopulation  14  Reenlistment  Rates  in  Cell  2 
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Figure  3-11.  Composite  Reenlistment  Rates  vs  Female 
Composite  Reenlistment  Rates  in  Cell  2 
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(3)  As  observed  in  our  analysis  of  reenlistment  distribu- 
tions in  paragraph  3-4,  between  12  and  18  percent  of  the  total 
number  of  reenlistments  occurred  in  Cell  3.  Thus  realizing  the 
contribution  of  short  term  (1-12  months)  extensions  in  making  a 
reenlistment  forecast,  the  reenlistment  rates  within  Cell  3 were 
examined  graphically  to  observe  subpopulation  reenlistment  rate 
patterns.  Figure  3-12  shows  the  composite  rate  for  three-year 
termers.  The  rates  show  some  fluctuations,  but  no  obvious  trends 
can  be  observed.  The  composite  rate  for  the  four-year  TOS  group 
(Figure  3-13)  shows  a declining  reenlistment  rate,  but  this  is 
misleading  because  the  data  source  for  the  second  year  in  the 
curve  is  the  FY  74  cohort  file.  As  mentioned  before,  the  data  for 
this  year  and  TOS  group  are  incomplete,  especially  in  Cells  3 and 
4,  so  any  observations  made  from  that  data  should  be  made  with 
great  caution.  The  composite  rate  for  Cell  3 was  compared  to  the 
subpopulation  rates  as  was  done  for  Cell  2 in  the  preceding  para- 
graph. Figure  3-14  shows  a reenlistment  rate  for  subpopulation  3 
that  is  generally  much  lower  than  the  composite  rate.  An  examina- 
tion of  the  rate  for  subpopulation  11  (Figure  3-15)  shows  that  the 
rate  of  the  largest  subpopulation  oscillates  about  the  composite. 

As  seen  in  Figure  3-16,  the  rate  for  subpopulation  12  is  higher 
than  the  composite  for  all  but  two  months.  A comparison  of  the 
reenlistment  rate  for  female  extendees  and  the  composite  rate 
(Figure  3-17)  illustrates  that  the  female  rate  is  consistently 
higher  than  the  composite  rate. 

3-6.  POLICY  CHANCES  REFLECTED  IN  HISTORICAL  DATA 

a.  General . As  discussed  in  Chapter  1,  two  major  reenlistment 
policy  changes  occurred  during  the  period  covered  by  the  1-RPM 
data.  Both  of  these  changes  primarily  affected  the  reenlistment 
distributions  for  the  year/TOS  groups  who  ETS'd  before  and  after 
the  effective  date  of  the  change.  The  first  change  was  effective 
in  April  1975  and  the  new  policy  created  a reenlistment  window  of 
90  days.  The  previous  requirement  was  that  a soldier  had  to  have 
completed  21  months  of  service  before  reaching  eligibility  to  re- 
enlistment for  any  cause  other  than  for  the  "good  of  the  service." 

In  March  1977,  the  reenlistment  window  was  increased  to  120  days 
and  increased  each  month  by  30  days  until  May  1977,  at  which  time 
the  window  was  180  days.  The  current  policy  is  the  180-day  win- 
dow. The  following  paragraphs  report  on  how  the  various  policy 
changes  could  be  observed  in  the  historical  data. 

I 
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Figure  3-14.  Composite  Reenlistment  Rates  vs  Subpopulation  3 
Reenlistment  Rates  in  Cell  3 


Figure  3-15.  Composite  Reenlistment  Rates  vs 
Subpopulation  11  Reenlistment  Rates  in  Cell  3 
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b.  The  21  Montns  of  Completed  Service  Window.  As  discussed  in 
paragraph  3-4,  the  proportion  of  reenlistments  occurring  at  the 
soldier's  entry  into  the  window  represents  the  occurrence  of  the 
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— FY  73  accessions 

FY  74  accessions 


Months  to  ETS 

Figure  3-20.  Distribution  of  Reenlistments  in  90-day 
Window  vs  180-day  Window 


3-7.  SUMMARY.  This  chapter  discussed  the  computation  of  the 
separation  distributions,  reenlistment  distributions,  and  reen- 
listment rates  that  are  required  in  the  1-RPM  forecast  methodol- 
ogy. The  separation  distributions  quantified  some  patterns  of 
separations  with  the  magnitude  of  extensions  of  particular  note 
(i.e.,  the  proportion  of  separations  in  Cells  3 and  4).  The  reen- 
listment distributions  are  used  in  the  forecasting  model  to  deter- 
mine how  many  reenlistments  (from  a predicted  total  number  of  re- 
enlistments for  the  cell  under  consideration)  will  occur  in  each 
month.  The  reenlistment  distributions  are  important  since,  not 
only  must  the  number  of  reenlistments  be  estimated,  but  the  month 
in  which  the  reenlistments  will  occur,  I.e.,  the  timing  of  the  re- 
enlistments, must  be  determined  by  the  forecasting  model.  The  re- 
enlistment rates  computed  by  subpopulation  demonstrated  that  the 
reenlistment  rates  vary  among  the  subpopulations  and  that  a compo- 
site rate  does  not  accurately  portray  reenlistment  behavior.  The 
effects  of  policy  changes  were  observed  in  the  historical  data. 
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CHAPTER  4 

APPLICATION  OF  FORECASTING  METHODOLOGY 


4-1.  GENERAL.  The  purpose  of  the  1-RPM  forecasting  methodology 
is  to  project  reenlistments  for  1-12  months  into  the  future.  The 
total  reenlistments  for  the  projection  year  are  developed  from 
three  separate  groups  of  ETS  eligibles  according  to  whether  their 
ETS  date  is  one  year  before  the  projection  year,  during  the  pro- 
jection year,  or  one  year  after  the  projection  year.  In  order  to 
reenlist  during  the  projection  year,  some  personnel  are  projected 
to  reenlist  by  extending  for  as  long  as  23  months  while  other  per- 
sonnel may  reenlist  as  many  as  23  months  prior  to  their  initial 
ETS.  This  chapter  discusses  the  methodology  employed  by  the  model 
to  estimate  the  amount  of  reenlistments  by  month  for  the  projec- 
tion year  from  each  of  the  three  ETS  eligibility  groups.  Valida- 
tion of  the  model  was  performed  by  predicting  reenlistments  for  a 
FY  77  test  year  (Jul  76  - Jun  77).  A technique  for  modeling  cer- 
tain policy  changes  and  analyzing  their  impact  on  reenlistments 
was  also  developed  and  tested. 

4-2.  DESCRIPTION  OF  FORECASTING  METHODOLOGY 

a.  The  forecasting  methodology  involves  a systematic  and 
repetitive  process  of  predicting  the  number  of  separations,  com- 
puting the  number  of  reenlistments,  and  distributing  those  reen- 
listments over  time.  This  process  is  the  same  for  each  term  of 
service  (TOS),  subpopulation,  and  ETS  date. 

b.  The  computation  of  the  number  of  reenlistments  can  be  rep- 
resented by  a four-step  process  using  matrix  algebra  techniques. 

Step  1:  Distribute  the  Quantity  of  ETS  Eligibles  Among  the 
Four  Cells  Using  the  Separation  Distributions.  Let  q be  equal  to 
the  quantity  of  ETS  eligibles  and  let  S be  a 4 x 1 matrix  of  sepa- 
ration distriDutions  by  cell,  then  the  product  qS  is  the  quantity 
of  separations  in  each  cell.  This  operation  can  be  represented  as 
fol 1 ows : 
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where  is  the  proportion  of  separations  in  cell  i and  qs^  is  the 
quantity  of  separations  occurring  in  cell  i. 

Step  2.  Compute  the  Number  of  Reenlistments  for  Each  Cell. 
The  number  of  reenlistments  that  will  occur  in  each  cell  is  com- 
puted by  multiplying  the  number  of  separations  in  each  cell  by  the 
reenlistment  rate  for  that  cell.  For  notational  purposes  let  the 
matrix  X be  a 4 x 4 matrix  of  reenlistment  rates  such  that  x< 
equals  the  reenlistment  rate  for  cell  i for  i * j and  x 


equals 


zero  for  i 
i , then  x 


f J- 


Letti  ng  . 1 
it  - .j  for  i = j 
separations  sucn  that  y 
cell  i for  i = j and  y 
qs.j  (calculated  in  Step"'  1 ) for  i 


equal  the  reenlistment  rate  for  cell 
Similarly  let  Y be  a 4 x 4 matrix  of 


1 . equals  the  quantity  of  separations  in 
1 ."equals  zero  for  i i j.  Therefore,  yi ■ = 
, - -•  « *l. - - the  Ifia- 


j.  If  the  matrix  Z is 

trix  of  reenlistments  in  each  cell,  then  XY  = Z.  This  matrix  pro- 
duct is  represented  as: 


XY  = 


rL  0 0 0 
0 r2  0 0 
0 0 r3  0 


\ 


,0  0 0 r 


>/ 


c\s1rl  0 0 O' 
0 qs2r2  0 0 
0 0 qs3r3  0 
000  qs4r4j 


Step  3.  Distribute  the  Number  of  Reenlistments  in  Each  Cell 
Throughout' the'Months  in  that  Cel  1 . This  step  is  accompli  shed  by 
multiplying  the  number  of  reenlistments  in  each  cell  by  the  reen- 
listment distribution  for  that  cell.  Let  D be  the  matrix  of  reen- 
listment distributions  such  that  d^  is  the  proportion  of  reen- 
listments in  cell  i that  occur  in  month  j of  the  cell.  In  matrix 
form,  the  matrix  multiplication  is  represented  as  ZD  = M where  M 
is  a 4 x n matrix  of  reenlistments  in  each  of  the  n months  of  each 
cell.  Therefore, 


rqs1r1  000 
0 qs2r2  0 0 
0 0 qs3r3  0 
000  qspr4 


1,1 

dl,2 

• • • dl,n 

2,1 

d2,2 

• • • d2,n 

'3,1 

d3,2 

• * * d3,n 

‘4,1 

d4,2 

• • * d4,n 
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qslrldl,l 

qslrldl,2 

• • • 

qslrldl ,n 

qs2r2d2,l 

qs2r2d2,2 

• • • 

qs2r2d2,n 

qs3r3d3,l 

qs3r3d3,2 

• • • 

9s3r3d3,n 

qs4r4d4>1 

qs4r4d4,2 

• • • 

qs4r4d4jn 

Step  4.  Determine  the  Calendar  Month  of  Each  of  the  Monthly 
Reenlistment  Projections  Contained  in  Matrix  M of  Step  3 by  Refer- 
ri  ng  to  the  Time  Span  Relative  to  the  ETS  Date.  By  the  defini- 
tion of  the  4 cells  in  Chapter  2,  the  ETS  month  corresponds  to  the 
last  month  of  Cell  2.  Cell  2 was  defined  to  contain  all  separa- 
tions/reenlistments which  occur  within  a 12-month  period  prior  to 
the  ETS  month.  Therefore,  the  projected  amount  of  q which  will 
reenlist  in  their  ETS  month  corresponds  to  the  entry  qs2r2d2  in 
the  last  column  (last  month)  of  row  2 (Cell  2)  of  M.  Similarly 
the  amount  of  reenlistments  one  month  after  the  ETS  month  is  the 
first  entry  in  the  first  column  of  row  3:  qs3r3d3  i.  Thus, 
if  the  ETS  month  for  the  quantity  of  reenlistments ’is  June  1979, 
then  qs3r3d3  i is  one  month  after  the  ETS  month,  i.e.,  July  1979. 
By  compari ng’the  ETS  date  to  the  projection  date,  the  cell  can  be 
determined  by  ascertaining  how  long  the  individual  would  have  to 
extend  beyond  or  separate  prior  to  the  ETS  date  to  reach  the  pro- 
jection date.  The  number  of  months  either  before  or  beyond  the 
ETS  date  that  the  separation  would  have  to  occur  to  reach  the  pro- 
jection date  determines  the  appropriate  month  in  the  cell  to  be 
used. 


4-3.  EXAMPLE  USING  FORECASTING  METHODOLOGY 

a.  The  forecasting  methodology  described  in  the  previous  para- 
graph is  a straightforward  process  for  projecting  the  number  of 
reenlistments  produced  for  one  month  of  ETS  eligibles.  These  re- 
enlistments are  distributed  across  12  months  for  each  of  the  four 
cells;  therefore  each  month  of  ETS  eligibles  will  be  distributed 
across  48  months  of  time. 

b.  An  example  with  notional  data  can  be  used  to  illustrate  the 
forecasting  methodology.  A forecast  will  be  computed  given  the 
following  information: 

(1)  Problem.  A projection  of  reenlistments  must  be  made  for 
a 12-month  period  beginning  in  July  1977.  For  this  example,  one 
month  of  ETS  eligibles  will  be  processed.  (Recall  that  3 years  of 
ETS  eligible  groups  for  2 term  of  service  values,  72  groups  total, 
are  considered  in  the  1-RPM  model.) 
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(2)  Data  Values.  The  example  ETS  month  of  eligibles  to  be 
processed  will  be  June  1977.  The  quantity  of  ETS  eligibles,  q,  is 


the  number  of  personnel  with  an  original  ETS  date  of  June  1977  who 
have  not  separated  from  the  Army  as  of  July  1977.  (Recall  that  a 
reenlistment  is  a separation.)  The  value  of  q is  determined  to  be 
1000.  From  the  1-RPM  data  base  the  remaining  data  were  extracted 
where  S is  the  separation  distribution  vector,  R is  the  reenlist- 
ment rate  vector,  and  D is  the  matrix  of  reenlistment  distribu- 
tions. 


S = 


7.1 

.5 

.3 


R = 


and 


0 = 
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(3)  Sol uti on.  To  solve  this  problem,  the  ETS  date  must  be 
compared  to  the  first  month  of  the  projection  period  to  determine 
which  cell  in  the  separation  distribution  that  the  ETS  date  is  in 
relative  to  the  first  month  of  the  projection  period.  Since  July 
1977  is  later  in  time  than  June  1977,  this  means  that  anyone  who 
had  an  initial  ETS  date  of  June  1977  and  had  not  separated  by  July 
1977  would  have  extended  for  one  month  or  more.  Recalling  our 
cell  definitions  from  Chapter  2,  Cells  3 and  4 contain  all  exten- 
sions with  Cell  3 containing  extensions  for  1 to  12  months  beyond 
their  initial  ETS  date.  Realizing  that  q reflects  only  people  in 
Cells  3 and  4,  the  separation  distributions  must  be  modified  such 


that  s ^ = s 2 = 0 and  new  S3  and  S4  values  must  be  computed  which 


add  to  one  and  maintain  the  same  S3  to  s^  ratio  as  the  previous 
values.  Therefore,  the  separation  distribution  vector  becomes: 


S = 


4-4 


1 


•• 


CAA-SR-79-5 


Although  the  answer  to  our  problem  could  be  obtained  by  directly 
applying  the  matrix  of  reenlistments,  M,  as  derived  in  paragraph 
4-2,  the  step  by  step  process  for  obtaining  those  values  will  be 
more  i 1 lustrati ve. 

Step  1.  Distribute  the  eligibles  into  the  appropriate  cells 
by  multiplying  q by  the  separation  distribution  vector. 


qS  = (1000) 


Step  2.  Compute  the  number  of  reenlistments  by  multiplying 
the  reenlistment  rate  times  the  ETS  eligibles.  This  step  was  rep- 
resented by  XY  = Z i n paragraph  4-2. 


0 0 


.2  0 


0 .3 


0 0 


0 0 0 


0 0 0 


0 750  0 

0 0 250 


0 0 0 


0 0 0 


0 225  0 
0 0 100 


Step  3.  This  step  distributes  the  reenlistments  across  the 
months  in  each  of  the  cells.  The  distributive  process  is  accom- 
plished by  the  matrix  product  of  the  reenlistments  and  the  reen- 
listment distribution  matrix.  This  step  was  represented  as  ZD  = M 
i n paragraph  4-2. 


0 0 0 0 

0 0 0 0 

0 0 225  0 

0 0 0 10i 
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22.5  22.5  11.2  11.2  11.2  11.2  22.5  22.5  33.8  22.5  11.2  22.5 
,10  10  10  10  10  5 5 10  10  10  5 5, 


The  matrix  M contains  the  number  of  reenlistments  predicted  to  oc- 
cur in  each  month  of  each  cell.  Thus  each  element  of  M,  m^  is 
the  number  of  reenlistments  that  will  occur  in  the  jth  month  of 
cel  1 i . 

Step  4.  To  complete  the  solution  of  this  problem,  the  number 
of  reenlistments  must  be  matched  to  the  appropriate  month  in  the 
projection  period.  As  discussed  in  Step  1,  ETS  eligibles  from  Jun 
77,  would  have  to  extend  for  at  least  one  month  to  get  to  Jul  77. 
Therefore  the  number  of  reenlistments  forecast  for  July  would  be 
in  the  3d  (Cell  3)  row  of  M,  and  one  month  into  that  cell,  or  j = 
1.  Thus  the  predicted  reenlistments  for  the  period  Jul  77  through 
Jun  78  woul d be: 


Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Element  of  M 

3,1 

3.2 

3.3 

3,4 

3,5 

3.6 

3.7 

3,8 

3,9 

3,10 

3.11 

3.12 

Number  of 

reenllstments 

22.5 

22.5 

33.8 

11.2 

11.2 

11.2 

22.5 

22.5 

11.2 

22.5 

11.2 

22.5 

c.  In  the  above  example,  the  reenlistment  projection  was  com- 
puted for  each  month  in  the  projection  period  but  only  for  the 
contributions  from  one  ETS  month,  one  term  of  service,  and  one 
subpopulation.  The  1-RPM  methodology  considers  three  year  groups, 
12  months  in  each  group,  for  2 TOS  categories,  and  24  subpopula- 
tions. Therefore,  the  total  number  of  reenlistments  tor  one  month 
in  the  projection  period  would  be  the  sum  of  1728  (12  months  x 3 
years  x 2 TOS  x 24  subpopulations)  values. 

4-4.  MODEL  VALIDATION  AT  AGGREGATE  AND  MOS  LEVEL.  Validation  of 
the  1-RPM  forecast  model  was  accomplished  at  the  aggregate  and  MOS 
level  by  predicting  reenlistments  for  a test  year  and  comparing 
results  with  the  actual  reenlistments  that  occurred  during  the 
same  period.  A comparison  was  also  made  of  the  results  from  the 
1-RPM  Model  and  the  results  of  using  an  aggregate  rate  as  the  cur- 
rent method. 
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a.  Design  of  Validation  Test 

(1)  The  two  cohort  files  available  for  this  study  placed 
some  restrictions  on  the  time  period  which  could  be  used  for  vali- 
dation. As  shown  in  Figure  4-1,  the  period  Jul  76  - Jun  77  pro- 
vides an  opportunity  to  examine  the  reenlistments  for  one  year  of 
a three-  and  four-year  ETS  group.  The  1-RPM  forecasting  model 
used  rates  and  distributions  computed  from  the  FY  73/74  cohort 
files  to  predict  reenlistments  for  the  test  period.  Current  fis- 
cal years  run  from  October  through  September;  therefore,  for  this 
report,  the  period  Jul  76  - Jun  77  will  be  referred  to  as  a test 
FY  77. 


Cohort  file 

gESB! 

FY  73 

Three-year  TOS 

Four-year  TOS 

nn 

FY  74 

Three-year  TOS 

Four-year  TOS 

Figure  4-1.  Initial  ETS  Dates  Available  in  1-RPM  Data 

Base 


(2)  To  test  the  model  for  this  test  FY  77,  the  1-RPM  data 
base  was  queried  to  build  a snapshot  of  the  Army's  first  term 
three-  and  four-year  force  as  of  the  end  of  Jun  76.  Each  record 
in  the  data  base  was  examined  to  determine  the  soldier's  active 
duty  status  as  of  Jun  76.  Any  record  indicating  a separation  date 
prior  to  and  including  Jun  76  was  not  counted.  If  the  soldier  was 
on  active  duty  after  that  time,  the  initial  ETS  date  was  computed 
and  the  record  was  tallied  into  one  of  the  three  ETS  year  groups 
required  by  the  model.  As  mentioned  in  paragraph  4-1,  the  three 
year  groups  consisted  of  personnel  with  ETS  dates  in  the  year 
prior  to  the  projection  year,  in  the  projection  year,  and  in  the 
year  after  the  projection  year.  Each  record  was  then  recorded  by 
TOS,  ETS  month,  and  subpopulation.  If  the  record  indicated  that  a 
reenlistment  had  occurred  in  the  test  FY  77,  a tally  was  made  by 
year  group,  TOS,  ETS  month,  and  subpopulation.  This  reenlistment 
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count  is  the  actual  number  of  reenlistments  during  the  test  year 
and  thus  will  be  used  as  a base  of  comparison  for  the  1-RPM  Model 
resul ts. 

(3)  Because  of  the  large  number  of  MOS  represented  in  the 

1-RPM  data  base,  the  validation  test  consisted  of  a comparison  of 
results  for  the  aggregate  level  and  for  11  MOS.  The  MOS  were 
chosen  by  selecting  the  seven  largest  MOS  and  then  randomly 
selecting  four  more.  ♦ 

(4)  Using  a method  described  by  the  Recruitment  and  Reen- 
listment Division  of  ODCSPER,  a historical  aggregate  first  term 
reenlistment  rate  for  the  test  FY  77  was  computed.  The  aggregate 
rate  was  computed  by  dividing  the  number  of  first  term  reenlist- 
ments that  occurred  in  FY  77  by  the  number  of  ETS  eligibles  in  FY 
77.  The  ETS  eligibles  included  all  personnel  with  ETS  dates  in  FY 
77  and  the  number  of  reenlistments  i n FY  77  of  personnel  with  ETS 
dates  not  in  FY  77.  This  aggregate  rate  was  determined  to  be 
.2215,  and  this  rate  was  used  to  make  the  ODCSPER  prediction. 

b.  Results  of  Validation  Test 

(1)  A comparison  of  the  predicted  reenlistment  using  the 
1-RPM  Model  and  the  ODCSPER  method  was  accomplished  by  using  the 
actual  number  of  reenlistments  for  the  test  year  as  a base.  Table 
4-1  contains  the  comparison  of  the  results.  The  1-RPM  Model  fore- 
casts represent  approximately  a 50-60  percent  reduction  in  fore- 
casting error  when  compared  to  the  use  of  an  aggregate  rate 
currently  used  in  forecasting.  As  shown  in  Table  4-1,  the  1-RPM 
projection  at  the  Army -wide  level  represents  approximately  a 50 
percent  reduction  in  error  over  the  current  (ODCSPER)  method.  At 
the  MOS  composite  level,  the  1-RPM  projection  reduced  the  forecast 
error  by  over  60  percent.  Both  methods  underestimate  reenlist- 
ments for  some  MOS  and  overestimate  for  other  MOS.  The  largest 
error  in  forecasting  using  the  1-RPM  was  for  MOS  98G;  in  fact,  the 
error  for  each  of  the  other  10  MOS  was  less  than  11  percent.  Of 
note  also  is  the  fact  that  the  current  method  had  a much  smaller 
projection  error  than  the  1-RPM  projection  for  MOS  98G. 

(2)  A chi-square  test  was  performed  on  the  results  of  the 
two  methods  to  determine  if  there  was  a statistical  significance 
between  the  forecasts  made  by  the  two  methods.  The  test  deter- 
mined that  there  is  a highly  significant  difference  in  the  two 
methods  at  the  a = 0.001  level. 
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4-5.  INTEGRATING  POLICY  EFFECTS  INTO  THE  1-RPM  MODEL.  Policy 
changes  which  could  affect  the  reenlistment  projections  could  be 
analyzed  by  modifying  model  inputs  to  reflect  the  policy  changes. 

a.  Separation  Distributions.  The  separation  distriDutions 
would  be  influenced  by  separation  policy  changes  and  by  reenlist- 
ment policy  changes.  Although  a separation  policy  change  may  or 
may  not  cause  changes  in  the  reenlistment  rates,  the  distribution 
of  separations  would  be  shifted  so  as  to  produce  a change  in  the 
timing  of  separations.  The  timing  of  separations  relates  to  when 
a separation  occurs  relative  to  the  ETS  date  which  also  could 
change  the  timing  of  reenlistments.  For  example,  consider  a new 
separati on/reenl i stment  policy  which  would  allow  no  reenlistments 
more  than  12  months  prior  to  ETS.  This  change  would  produce  a 
change  in  both  the  reenlistment  rates  and  a separation  distribu- 
tion. The  reenlistment  rates  for  that  time  period  prior  to  12 
months  to  ETS  would  change--they  would  be  equal  to  zero.  The 
separations  in  that  time  period  would  then  reflect  separations  for 
all  reasons  except  for  reenlistment.  The  other  time  periods  would 
be  modified  to  reflect  this  shift. 

b.  Reenlistment  Distribution.  A reenlistment  policy  change 
modifying  when  a reenlistment  can  occur  relative  to  a soldier's 
ETS  could  be  modeled  by  the  1-RPM  Model  in  the  form  of  modified 
reenlistment  distributions.  As  discussed  in  paragraph  3-6,  the 
expansion  of  the  reenlistment  window  produced  a change  in  the  re- 
enlistment distributions.  The  shift  in  reenlistment  distributions 
brought  about  by  this  policy  change  also  provided  some  insight 
into  how  a future  change  in  the  reenlistment  window  might  be 
modeled.  For  example,  as  observed  in  Chapter  3,  the  shapes  of  the 
reenlistment  distribution  curves  for  the  90-  and  180-day  windows 
were  very  similar,  which  provided  an  insight  as  to  the  distribu- 
tion of  reenlistments,  if  the  window  was  changed  to  some  point  be- 
tween 90  and  180  days. 

c.  Reenlistment  Rates.  The  reenlistment  rates  for  any  time 
period  are  basically  the  number  of  reenlistments  in  that  time 
period  divided  by  the  number  of  separations  for  that  same  period. 
Therefore,  any  policy  change  that  affects  the  separation  distribu- 
tions and/c r reenlistment  distributions  could  alter  the  reenlist- 
ment rates. 

d.  Subpopulation  ETS  Eligibles.  The  effects  cf  enlistment/ 
reenlistment  policies  that  alter  the  number  of  ETS  eligibles 
within  any  given  subpopulations  could  be  analyzed  by  the  1-RPM 
Model.  The  modified  number  of  ETS  eligibles  by  subpopulation 
could  serve  as  inputs  to  the  model  and  the  model  results  could  be 
evaluated  to  determine  the  future  effect  on  the  Army's  total  reen- 
listment picture. 
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e.  Sensitivity  Analysis 

(1)  The  1-RPM  Model  is  a tool  which  can  be  used  to  analyze 
certain  policy  changes  and  also  to  study  the  impact  of  changing 
subpopulation  sizes.  Because  the  1-RPM  methodology  captures  reen- 
listment behavior  oy  demographics , any  variation  in  the  demo- 
graphic composition  of  the  Arn\y  can  be  analyzed  in  terms  of  reen- 
listment projections.  These  variations  could  be  reflective  of 
Army  enlistment  or  reenlistment  policy  as  well  as  any  trends  in 
the  enlistment  eligible  populations.  To  illustrate  tne  sensitiv- 
ity of  the  1-RPM  Model  to  variations  in  subpopulation  sizes,  two 
special  cases  were  examined  using  the  ETS  eligible  profiles  gener- 
ated for  use  in  the  validation  test  (see  paragraph  4-4). 

(2)  Using  the  results  of  the  validation  test  as  a base,  the 
subpopulation  ETS  eligible  populations  were  modified  to  model  the 
two  cases.  The  first  case  assumed  that  all  accessions  for  FY  73 
and  FY  74  were  high  school  graduates.  To  model  this  case  required 
that  the  number  of  ETS  eligibles  for  the  non-high  school  graduate 
subpopulation  be  added  to  the  number  of  ETS  eligibles  for  the  cor- 
responding high  school  graduate  subpopulations.  For  example  the 
number  of  ETS  eligibles  for  the  male,  higher  pay  grade,  white, 
young  and  non-high  school  graduate  subpopulation  was  added  to  the 
number  of  ETS  eligibles  for  the  male,  higher  pay  grade,  white, 
young  and  high  school  graduate  subpopulation.  The  overall  total 
of  ETS  eligibles  did  not  change.  In  Chapter  3,  a general  observa- 
tion was  made  that  the  reenl i stment  rates  for  the  high  school 
graduate  suopopul ati ons  were  generally  higher  than  the  rates  for 
the  non-high  school  graduate  subpopulation:.  The  model  results 
produced  a 1.1  percent  decrease  in  total  number  of  reenlistments. 
Although  the  composite  reenlistment  rate  for  high  school  graduates 
is  higher  than  the  composite  rate  for  non-high  school  graduates, 
this  is  not  true  at  the  subpopulation  level.  For  example,  in  the 
male,  higher  pay  grade,  white  and  young  groups,  the  non-high 
school  graduate  rate  is  more  than  3 percent  higher  than  the  rate 
for  the  high  school  graduate  group.  Although  3 percent  is  a rela- 
tively small  difference,  when  applied  to  these,  the  largest  sub- 
populations,  a difference  of  over  350  reenlistments  can  be  ob- 
served. 

(3)  The  second  case  was  to  assume  that  all  ETS  eligibles 
were  in  the  higher  pay  grades.  As  was  done  for  the  first  case, 
the  number  of  ETS  eligibles  for  the  lower  pay  grade  subpopulations 
was  added  to  the  number  of  ETS  eligibles  for  their  corresponding 
higher  pay  grade  subpopulations.  The  overall  total  of  ETS  eligi- 
bles remained  unchanged.  In  Chapter  3,  the  reenlistment  rates  for 
the  higher  pay  grade  were  significantly  higher  than  the  reenlist- 
ment rates  for  the  lower  pay  grades.  In  some  instances  the  rates 
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were  four  to  five  times  higher.  The  1-RPM  Model  results  indicated 
a 43  percent  increase  in  the  number  of  reenlistments  over  the  base 
case. 

(4)  The  results  of  these  two  special  cases  illustrated  the 
advantage  of  using  subpopulation  rates  versus  using  aggregated 
rates.  For  example,  for  the  first  case,  the  reenlistment  rates 
aggregated  at  the  education  levels  would  indicate  that  high  school 
graduates  reenlist  at  a higher  rate  than  non-high  school  gradu- 
ates. Thus,  if  an  aggregated  rate  were  used  to  develop  a projec- 
tion, an  increase  in  reenlistments  would  be  forecast.  As  the 
model  results  illustrated,  an  increase  in  the  number  of  reenlist- 
ments would  not  occur,  but  actually  there  would  be  a small  de- 
crease in  the  total  number  of  reenlistments. 

4-6.  SUMMARY.  Realizing  that  only  a small  proportion  of  the  Arrny 
reenlistments  occur  at  a soldier's  initial  ETS  date,  the  1-RPM 
Model  provides  a methodology  for  forecasting  reenlistments  over 
time  relative  to  the  initial  ETS  date.  By  predicting  reenlist- 
ments for  personnel  reenlisting  prior  to,  during,  and  beyond  their 
initial  ETS  date,  the  1-RPM  Model  is  a significant  improvement 
over  current  reenlistment  forecasting  methods  which  forecast  at 
the  aggregate  level  and  provide  limited  vehicles  for  analyzing 
policy  changes.  The  1-RPM  Model  also  permits  the  modeling  of 
changes  in  reenlistment/separation  policies  which  could  provide 
insights  into  determining  if  the  policy  change  would  produce  the 
desired  results. 
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CHAPTER  5 

EFFECT  OF  EXOGENOUS  VARIABLES 


5-1.  GENERAL.  Three  exogenous  variables  were  analyzed  to  deter- 
mine their  effect  on  subpopulation  reenlistment  rates  occurring  in 
Cell  2 (reenlistments  occurring  from  12  to  0 months  prior  to  ETS). 
Being  the  largest  cell,  Cell  2 should  reflect  the  effects  of  the 
exogenous  variables.  The  exogenous  variables  which  were  felt  to 
have  the  greatest  impact  on  reenlistment  behavior  were  unemploy- 
ment rate,  the  Consumer  Price  Index  (CPI)  and  the  military  pay  to 
civilian  pay  ratio  ( MP/CP ) . The  unemployment  rate  data  was  ob- 
tained from  Bureau  of  Labor  Statistics  Reports.  The  categories 
of  unemployment  rate  data  were  matched  as  closely  as  possible  to 
the  1-RPM  subpopulation  definition  (see  Table  F-2).  The  Depart- 
ment of  Commerce^  CPI  values  used  in  this  analysis  were  the  pro- 
portionate changes  from  month  to  month  and  not  the  actual  CPI  val- 
ues. A soldier  is  likely  to  be  influenced  by  the  relative  changes 
in  the  CPI  and  not  by  the  actual  CPI  values.  The  military  earn- 
ings figures  were  obtained  from  the  Army  Force  Planning  Cost 
Handbook,  and  the  civilian  earnings  information  was  extracted 
from  Bureau  of  Labor  Statistics  Reports. 

5-2.  PURPOSE  OF  ANALYSIS.  The  purpose  of  the  analysis  was  to 
search  for  relationships  between  the  selected  exogenous  influences 
and  the  subpopulation  reenlistment  rates  from  the  1-RPM  data  base. 
The  exogenous  variables  for  a given  time  period  (month)  were  first 
examined  for  a relationship  with  the  same  time  period  of  each  sub- 
population reenlistment  rate.  Since  exogenous  variables  from  a 
previous  time  period  may  affect  the  reenlistment  rates  at  some 
later  time  period,  the  exogenous  variables  were  also  lagged  from 
one  to  six  months,  i.e.,  the  effects  of  exogenous  variables  for 
time  periods  of  one  to  six  months  prior  to  the  month  of  the  reen- 
listment rate.  Correlation  analysis  was  used  to  identify  possible 
linear  relationships  between  the  exogenous  variables  and  the  sub- 
population reenlistment  rates.  Using  these  identified  relation- 
ships, an  attempt  was  made  to  develop  a regression  equation  to 
predict  the  effect  of  the  exogenous  variables  on  the  reenlistment 
rates. 

5-3.  CORRELATION  ANALYSIS  OF  EXOGENOUS  VARIABLES 

a.  Procedures.  Correlation  analysis  is  a statistical  tech- 
nique used  to  determine  whether  or  not  a linear  relationship  ex- 
ists between  two  sets  of  variables.  The  three  exogenous  variables 
were  examined  for  a relationship  with  the  same  time  period  of  each 
reenlistment  rate  and  were  also  lagged  from  one  to  six  months.  A 
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lag  means  that  the  observation  from  an  earlier  month  is  aligned 
with  the  current  reenlistment  rate.  For  example,  if  CPI  is  lagged 
two  months,  this  means  that  the  CPI  value  from  two  months  prior  is 
aligned  with  the  current  reenlistment  rate. 

D.  Qpservati ons . The  results  of  the  complete  correlation 
analysis  are  shown  in  Table  E-l  for  personnel  with  a three-year 
term  of  service  (TOS)  and  in  Table  E-2  for  personnel  with  a four- 
year  TOS.  Contained  in  Tables  E-l  and  E-2  are  the  computed  corre- 
lation coefficients  which  quantify  the  extent  to  which  a linear 
relationship  exists  between  sets  of  variables.  A zero  (0.0)  indi- 
cates no  relationship,  and  a one  (1.0)  indicates  a perfect  rela- 
tionship. In  general , most  correlation  coefficients  were  small. 
However,  some  observations  that  were  worthy  of  note  are  discussed 
below: 

(1)  The  lower  pay  grade  categories  had  more  negative  corre- 
lation coefficients  than  the  higher  pay  grade  group.  This  fact 
tends  to  indicate  that  when  an  exogenous  variable  increases,  the 
subpopulation  reenlistment  rate  decreases,  and  vice  versa.  For 
example,  when  the  unemployment  rate  is  high,  the  subpopulation  re- 
enlistment rate  is  low  for  the  lower  pay  grade  groups.  Since  this 
type  of  relationship  defies  intuition,  the  results  were  interpre- 
ted to  mean  that  the  exogenous  variables  had  very  little  influence 
on  the  reenlistment  rates  for  the  lower  pay  grades. 

(2)  The  three-year  TOS,  high  pay  grade  subpopulations  corre- 
lation with  MP/CP  was  highest  with  a lag  of  five  months  for  all 
eight  suopopul ati ons . The  correlation  coefficients  ranged  from 
0.44  to  0.68.  These  correlation  coefficients  are  statistically 
different  from  zero  at  the  «=  0.05  level  of  signi  ficance,  indi- 
cating that  there  is  a linear  relationship.  However,  the  rela- 
tionship is  not  very  strong,  i.e.,  less  than  50  percent  of  the 
variation  is  explained.  No  explanation  for  this  can  be  given; 
however,  it  is  clear  that  this  was  not  a random  phenomenon. 

(3)  The  four-year  TOS,  low  pay  grade  subpopulations  had  cor- 
relation coefficients  ranging  from  0.32  to  0.56  for  MP/CP  with 
zero  month  lag  for  all  seven  subpopulations  (one  subpopulation  had 
a reenlistment  rate  of  zero  and  therefore  was  excluded  from  the 
analysis).  Four  of  the  seven  correlation  coefficients  were  sta- 
tistically different  from  zero  at  the  <>=  0.05  level. 

5-4.  REGRESSION  ANALYSIS  OF  EXOGENOUS  VARIABLES.  Regression 
analysis  is  a statistical  technique  used  to  relate  a set  of  inde- 
pendent variables  with  a dependent  variable.  The  exogenous  vari- 
ables were  the  independent  variables,  and  the  reenlistment  rates 
were  the  dependent  variables.  Various  forms  of  the  regression 
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equation  were  fitted,  including  the  untransformed  variables,  a log 
transformation  (logistics  model),  and  lagged  variables.  No  "good 
fits"  were  obtained  for  any  of  the  trials.  The  highest  R2  ob- 
tained was  equal  to  0.49  which  means  that  only  49  percent  of  the 
variation  in  reenlistment  rates  was  explained  by  the  regression 
equation. 

5-5.  SUMMARY.  Although  several  interesting  observations  were 
noted,  the  correlation  and  regression  analysis  did  not  lead  to  any 
usable  predictive  equation  for  forecasting  reenlistment  rates  for 
the  subpopulations.  The  unmodified  historical  reenlistment  rates 
should  be  used  in  future  applications  of  the  forecasting  methodol- 
ogy until  such  a time  when  useful  exogenous  variable  predictive 
equations  might  be  found. 
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CHAPTER  6 
OBSERVATIONS 


6-1.  INTRODUCTION.  The  First  Term  Reenlistment  Projection  by 
Military  Occupational  Specialty  (1-RPM)  Study  analyzed  the  reen- 
listment behavior  of  first  term  soldiers  and  developed  a forecast- 
i ng  method  that  will  assist  personnel  managers  in  focusing  and  ap- 
plying accession  and  retention  programs  at  the  military  occupa- 
tional specialty  ( MOS ) and  Army  level.  The  reenlistment  behavior 
of  FY  73  and  FY  74  accessions  to  the  Army  was  used  to  study  the 
influence  of  reenlistment  policy  changes  and  to  analyze  reenlist- 
ment/separation patterns. 

6-2.  ESSENTIAL  ELEMENTS  OF  ANALYSIS.  Listed  below  are  the  essen- 
tial elements  of  analysis  (EEA)  from  the  1-RPM  study  directive  and 
the  applicable  1-RPM  study  results  which  are  responsive  to  the 
EEA. 

a.  "What  variables  external  to  the  Army  influence  first  term 
reenlistment  behavior?  Can  the  effects  of  the  variables  be  quan- 
tified?" The  most  important  factors  influencing  behavior  of  FY  73 
and  FY  74  accessions  (soldiers  whose  reenlistment  decisions  would 
occur  in  FY  76,  77,  and  78)  were  pay  grade,  race,  education,  term 
of  service,  sex,  and  age.  In  analyzing  the  reenlistment  rates  for 
personnel  who  reenlist/separate  within  one  year  prior  to  their  ini- 
tial ETS  date,  behavioral  patterns  could  be  correlated  with  these 
factors.  The  analysis  of  the  effects  of  three  exogenous  variables 
did  not  yield  any  significant  correlations. 

b.  "What  Army  policies  influence  reenlistment  behavior?  Can 
the  effect  of  these  policies  be  quantified?"  The  1-RPM  Study  exa- 
mined separation  and  reenlistment  patterns  exhibited  by  FY  73  and 
FY  74  accessions.  The  effects  of  Army  policies  that  altered  the 
time  at  which  a reenlistment  can  occur  were  observed  in  the  his- 
torical data.  The  changing  of  the  reenlistment  window  produced 
changes  in  the  reenlistment  distributions  that  could  provide  valu- 
able insights  in  quantifying  any  future  changes  in  the  reenlist- 
ment window. 

c.  "Can  existing  data  and  data  structures  oe  used  to  develop 
reenlistment  forecasts  at  the  MOS  level  that  interface  with  the 
ELIM-COMPLIP  Models?"  No.  A new  Ariny  personnel  data  base  is  cur- 
rently under  development  which  will  permit  the  tracking  of  reen- 
listment and  separation  behavior  at  the  MOS  level.  The  current 
Army  personnel  data  system  maintains  the  present  MOS  for  each  in- 
dividual but  contains  no  MOS  history  tor  the  individual.  As  an 
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abstract  from  the  current  personnel  data  system,  the  1-RPM  data 
base  does  not  contain  sufficient  information  for  tracking  MOS 
patterns  for  any  period  of  time.  The  differing  levels  of  aggrega- 
tion and  methodological  differences  prohibit  interfacing  of  the 
two  models.  The  1-RPM  data  base  provides  information  for  fore- 
casting in  the  very  near  term,  1 to  12  months,  but  does  not  pro- 
vide sufficient  data  for  forecasting  one  to  five  years  into  the 
future  as  required  by  the  ELIM-COMPLIP  Model. 

d.  "What  kind  of  personnel  policies  can  be  quantified  and  in- 
tegrated into  MOS  forecasting?"  One  of  the  key  inputs  into  the 
forecasting  model  is  the  subpopulation,  or  demographic,  composi- 
tion of  the  ETS  eligibles  for  a given  period  of  time.  A personnel 
policy,  either  at  the  MOS  or  Army  level,  that  would  modify  the 
subpopulation  profiles  could  be  analyzed  by  comparing  the  results 
of  the  reenlistment  forecasts  under  the  conditions  of  new  policy 
to  the  results  of  the  reenlistment  forecasts  under  the  current 
policy.  An  example  of  this  would  be  a new  policy  that  for  some 
reason  required  all  reenlistment  eligibles  to  be  high  school 
graduates.  The  effects  of  this  policy  change,  be  it  at  the  MOS  or 
Army  level,  could  be  examined  by  setting  equal  to  zero  the  reen- 
listment rates  of  all  subpopulations  that  contain  non-high  school 
graduates  and  making  a new  forecast.  The  results  of  the  new  fore- 
cast could  be  compared  to  the  forecast  based  on  current  policy  to 
determine  the  effects  of  the  policy  change  on  near  term  reenlist- 
ments. 


6-3.  OBSERVATIONS.  The  major  observations  resulting  from  this 
study  of  the  reenlistment  process  are  as  follows: 

a.  The  1-RPM  forecasting  methodology  provides  a significant 
improvement  in  reenlistment  projections  when  compared  to  current 
methods. 

(I)  This  improvement  is  attributed  to  the  use  of  subpopula- 
tion reenlistment  rates  and  to  the  importance  of  the  time  dimen- 
sion. 


(2)  Sensitivity  analysis  conducted  as  part  of  the  study  ef- 
fort illustrated  the  advantage  of  using  subpopulation  reenlistment 
rates  rather  than  aggregate  rates. 

b.  It  is  not  enough  to  predict  the  number  of  reenlistments. 

The  most  critical  problem  is  to  determine  when  the  reenlistments 
will  occur. 

(1)  Although  the  historical  data  reflects  that  the  majority 
of  reenlistments  occur  prior  to  a soldier's  initial  ETS,  between 
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12  and  18  percent  of  the  reenlistments  occurred  after  the  soldier 
had  passed  his  initial  ETS  date. 

(2)  The  reenlistment  rates  for  extendees  are  higher  than 
those  rates  for  separations  occurring  prior  to  ETS. 

c.  The  effects  of  policy  changes  which  altered  the  size  of  the 
reenlistment  window  can  be  observed  in  the  historical  data.  Chang- 
ing the  reenlistment  window  appears  to  have  influenced  when  reen- 
listments occurred  relative  to  an  individual's  ETS  date.  The  dis- 
tribution of  reenlistments  over  the  period  one  year  prior  to  the 
ETS  date  illustrates  the  shift  of  reenlistments  caused  by  the  pol- 
icy change.  For  example,  the  largest  proportion  of  reenlistments 
occurred  during  the  first  month  of  reenlistment  eligibility  under 
both  the  90-  and  180-day  reenlistment  windows.  These  observations 
provide  insights  into  quantifying  future  changes  in  the  reenlist- 
ment window. 

d.  Analysis  of  two  years  of  data  on  the  reenlistment  rates  for 
three-  and  four-year  term  of  service  enlistees  who  separate  (a  re- 
enlistment  is  a separation)  within  one  year  prior  to  ETS  indicates 
an  increase  in  the  rates  of  reenlistment. 

e.  The  most  significant  variables  as  predictors  of  reenlist- 
ment behavior  for  FY  73  and  FY  74  accessions  were  pay  grade,  race, 
education,  term  of  service,  sex,  and  age. 

f.  The  best  single  discriminator  of  reenlistment  behavior  is 
pay  grade.  The  higher  pay  grade  groups  reenlist  at  a rate  four  or 
five  times  higher  than  their  lower  grade  counterparts.  This  re- 
flects the  policy  requiring  that  reenlistees  must  obtain  a waiver 
if  their  pay  grade  is  not  E-4  or  above. 

g.  An  analysis  of  the  effects  of  exogenous  variables  (unem- 
ployment rates.  Consumer  Price  Index,  and  wage  ratios)  on  reen- 
listment showed  no  significant  relationship  to  the  reenlistment 
rates. 
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APPENDIX  B 

STUDY  DIRECTIVE 

DEPARTMENT  OF  THE  ARMY 
OFFICE  OF  THE  ASSISTANT  SECRETARY 

WASHINGTON.  O.C.  10310 

1 1 J.'  1C-78 

SUBJECT:  Tasking  Directive  - First  Term  Reenlisttnent  Projection 
by  Military  Occupational  Specialty  (1-RFM) 


THRU:  Director  of  the  Army  Staff 
Department  of  the  Army 
Washington,  D.C.  20310 

Deputy  Chief  of  Staff  for  Operations 
and  Plans 

Department  of  the  Army 
Washington,  D.C.  20310 

TO:  Commander 

US  Army  Concepts  Analysis  Agency 
8120  Woodmont  Avenue 
Bethesda,  Maryland  20014 


1.  Purpose : This  directive  provides  for  a study  to  analyze  the 
reenlistment  behavior  of  first  term  soldiers  (soldiers  serving  their 
Initial  enlistment)  and  to  develop  a forecasting  method  that  will 
assist  personnel  managers  in  focusing  and  applying  accession  and 
retention  programs  at  the  military  occupational  specialty  (M0S ) level. 

2.  Study  Title  (Category  1.  Manpower  and  Personnel):  First  term 
Reenlistment  Projection  by  Military  Occupational  Specialty  (1-RPM). 

3 . Background : 

a.  The  quantity  and  quality  of  first  term  soldiers  entering  the 
career  force  (soldiers  who  have  reenlisted  at  least  once)  influence 
the  first  term  training  requirements  necessary  to  maintain  this  force. 
The  degree  to  which  personnel  managers  can  monitor,  predict  and  control 
the  reenlistment  behavior  of  first  term  soldiers  directly  impacts  how 
effectively  the  personnel  and  skill  requirements  for  the  career  force 
are  met. 


b.  The  Enlisted  Loss  Inventory  Model  and  Comparison  of  Manpower 
Programs  Using  Linear  Programs  (ELIM-C0MPLIP)  Models  currently  provide 
managers  with  reenlistment  projections  at  an  aggregated  or  Army-wide 
level.  The  Personnel  Inventory  Analysis /Year  of  Service  (PIA/Y0S) 

Model  provides  reenlistment  projections  at  the  MOS  level.  These  models 
are  limited  in  their  ability  to  incorporate  the  effects  of  changes  in 
reenlistment  patterns  or  personnel  policies.  These  limitations  frequently 
limit  the  accuracy  of  reenlistment  projections,  particularly  at  the  MOS 
level,  thereby  reducing  the  capability  of  personnel  managers  to  formulate 
policies  for  controlling  accessions  into  the  career  force  by  MOS. 
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SUBJECT:  Tasking  Directive  - First  Term  Reenllstment  Projection 
by  Military  Occupational  Specialty  (1-RPM) 

4.  Study  Sponsor:  Office  of  the  Assistant  Secretary  of  the  Army 
(Manpower  and  Reserve  Af fairs )-OASA(M&RA) , 

5.  Study  Agency:  US  Army  Concepts  Analysis  Agency  (CAA). 

6 . Terms  of  Reference: 

a.  Problem.  First  term  reenllstment  trends  and  the  influences 
of  Army  policies  on  these  trends  are  not  quantified  sufficiently  to 
permit  managers  to  incorporate  these  trends  into  current  forecasting 
models  or  to  improve  the  accuracy  of  forecasts  at  the  MOS  level. 

b.  Purpose.  The  1-RPM  study  will  develop  and  implement  a 
methodology  for  projecting  first  term  reenlistments  in  a manner  that: 

(1)  Improves  the  quantitative  accuracy  of  reenllstment 
projections  at  the  MOS  level. 

(2)  Provides  an  improved  capability  to  formulate  and  assess 
policies  designed  to  influence  the  flow  of  first  term  reenlistments. 

c.  Objectives. 

(1)  Improve  first  term  reenlistment  forecasts  at  the  MOS 
level  by  quantifying  influences  within  the  reenllstment  environment 
and  integrating  them  into  reenlistment  projections, 

(2)  Identify  and  quantify  trends  in  first  term  reenlistment 
behavior  in  a manner  that  facilitates  the  formulation  and  evaluation  of 
accession  and  retention  policies. 

d.  Scope.  The  1-RPM  study  will  encompass  the  following  areas: 

(1)  Investigation  and  analysis  of  factors  influencing  first 
term  reenlistment, 

(2)  Review  and  analysis  of  accession  and  reenlistment  policies. 

(3)  Review  and  analysis  of  existing  forecasting  methods  and 

systems . 

(4)  Derivation  of  MOS  reenllstment  rates. 

(5)  Sensitivity  testing  of  assumptions  and  reenllstment 
variables . 

e.  Limitations, 

(1)  The  study  will  develop  and  analyte  reenllstment  rates  for 
first  term  soldiers  in  their  third  and  fourth  years  of  service. 

(2)  MOS  forecasts  will  be  limited  to  soldiers  entering  the  fourth 
and  fifth  years  of  service  from  1-12  months  in  the  future, 

(2) 
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SUBJECT:  Tasking  Directive  - First  Term  Reenlistment  Projection 
by  Military  Occupational  Specialty  (1-RPM) 

(3)  The  study  will  be  limited  to  address  only  the  feasibility 
of  integrating  1-RPM  study  results  and/or  model  Into  the  ELIM-COMPLIP 
and  PIA/YOS  Models  and  the  RETAIN  system. 

f.  Constraints. 

(1)  The  study  findings  will  be  available  in  draft  or  briefing 
form  on  or  about  30  July  1978. 

(2)  The  study  report  will  be  published  by  30  August  1978. 

g.  Assumptions . 

(1)  The  quality  of  existing  FY  77-78  reenlistment  data  is 
sufficient  to  support  statistical  analysis  at  the  MOS  level. 

(2)  The  demographic  content  of  the  first  term  force  is  a valid 
basis  for  predicting  reenlistment  behavior  at  the  MOS  level. 

h.  Essential  Elements  of  Analysis. 

(1)  What  variables  (external  to  the  Army)  influence  first  term 
reenlistment  behavior?  Can  the  effects  of  these  variables  be  quantified? 

(2)  What  Army  policies  influence  reenlietment  behavior?  Can 
the  effect  of  these  policies  be  quantified? 

(3)  Can  existing  data  and  data  structures  be  used  to  develop 
reenlistment  forecasts  at  the  MOS  level  that  interface  with  the 
ELIM-COMPLI P Models? 

(4)  What  kind  of  personnel  policies  can  be  quantified  and 
integrated  into  MOS  forecasting? 

7 , Responsibilities  : 

a.  ODCSPER  will  provide  information  on  past,  current  or  proposed 
enlistment/reenlistment  policies  designed  to  influence  reenlistments  in 
the  period  covered  by  the  study  effort. 

b.  MILPERCEN  will  provide  monthly  gains/loss  and  demographic  data 
by  MOS  and  SSN  as  requested  by  the  study  agency. 

c.  The  study  effort  will  require  POC  in  ODCSPER  (Recruiting  and 
Retention  Division)  and  MILPERCEN  (Enlisted  Procedures  and  Force  Management 
Division,  Military  Strength  Systems  Branch  and  Analysis  and  Computations 
Branch) . 


(3) 
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SUBJECT:  Tasking  Directive  - First  Term  Reenlistment  Projection 
by  Military  Occupational  Specialty  (1-RW) 

8.  Literature  Search: 

a.  ODCSPER  and  MILPERCEN  have  responsibility  for  and  interest 
in  portions  of  the  1-RPM  study. 

b.  The  studies  and/or  literature  listed  at  Inclosure  2 should  be 
examined  during  the  research  effort. 

9.  References : Administrative  and  procedural  (ARs)  (AR  601-280  and 
DA  Cir  611-56). 

1 0 . Administrative : 

a.  Support. 

(1)  ADP  resources  required  to  extract  FY  77/78  reenlistment  data 
will  be  provided  by  MILPERCEN. 

(2)  ADP  resources  required  to  support  analysis  and  derivation  of 
MOS  reenlistment  rates  and  forecasts  will  be  provided  by  CAA, 

b.  Milestones.  See  Inclosure  1.  Delivery  of  final  report, 

30  August  1978. 

c.  Control  Procedures.  The  study  sponsor  will  provide  instructions 
for  the  establishment  of  a Study  Advisory  Group. 


d.  Action  Document.  A final  study  report  will  be  prepared. 
Computer-based  models  developed  as  a result  of  this  study  will  be 
documented. 


Dep-it'  tc'-' 

(,'  U.-.pn'.  ,i  c.v 
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STUDY  SCHEDULE 


1. 

Collect  FY  77  reenlistment  and  demographic  data  and 
establish  monthly  data  collection  format  for  FY  78  data 

End 

January 

2. 

Identify  and  quantify  reenlistment  variables 

End 

February 

3. 

Develop  subpopulation  reenlistment  rates  and  initial 

MOS  forecasts.  Incorporate  unemployment  and  seasonal 
influences 

Mid 

May 

4. 

Perform  sensitivity  and  statistical  testing  of  sub- 
population reenlistment  rates 

End 

May 

5. 

Refine  subpopulation  reenlistment  rates  using  current 

FY  78  reenlistment  data 

End 

June 

6. 

Policy  analysis 

End 

June 

7. 

Develop  MOS  forecasts  for  1-12  months  into  the  future 

End 

July 

8. 

Deliver  final  report  and  documentation  to  the  study 
sponsor 

End  August 

9. 

Documentation  and  transfer  (if  required)  computer-based 
model 

End 

September 

Inclosure  1 
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LITERATURE  SEARCH  MATERIAL 


1.  ELIM-CCMPLIP  System  Documentation  Volumes  I-IV 

2.  Job  Satisfaction/Reenlistment  Intent  Analysis  (Feb  77),  unpublished, 
MILPERCEN  (DAPC-MSP-D) 

3.  Attitudes  and  Motivations  of  First  Termers  Toward  Reenlistment, 

N.  VJ.  Ayer,  ABH  International  Market  Research  Department,  January  1976 

4.  Impact  of  Declining  Medical  Services  on  Recruiting  and  Retention, 
MILPERCEN  Survey,  Mar  77  (Report  Nr  77-18-3) 

5.  Cost  Effectiveness  Analysis  of  Bonus  and  Reenlistment  Policies, 

US  Army  Concepts  Analysis  Agency,  August  1977 

6.  Numerous  Occupational  Survey  Reports  of  Various  MOS,  published  by 
US  Army  Military  Personnel  Center  (DAPC-MSP-D) 


Inclosure  2 
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DEPARTMENT  OF  THE  ARMY 
OFFICE  OF  THE  ASSISTANT  SECRETARY 

WASHINGTON.  D C.  tOUO 

1 - ML'-.  j973 


SUBJECT:  First  Term  Reenlistment  Projection  by  Military  Occupational 
Specialty  (1-RPM)  Study  - Modification  of  Tasking  Directive 

THRU:  Director  ot  the ^j»ygfaTf** 

Departmgjrfc-c'f"the  Army 
IrTgton,  D.C.  20310 


Deputy  Chief  of  Staff  for  Operatl 
and  Plans 

lippartirp^t  — rTTT-  Ar:nv 

rngton,  D.C,  20310 


TO:  Commander 

US  Army  Concepts  Analysis  Agency  fi-1 
8120  Woodmont  Avenup^  jt  Cl*-*-*  7 f 

Bethesda,  Maryland  20014 


1,  Reference  letter,  Office  of  the  Assistant  Secretary  of  the  Army(M&RA), 
dated  11  Jan  78,  subject:  Tasking  Directive  - First  Term  Reenlistment 
Projection  by  Military  Occupational  Specialty  (1-RPM), 

2,  The  1-RPM  study  requires  extensive  personnel  data  to  permit  the  analysis 
and  derivation  of  historical  reenlistment  rates.  It  is  recognized  that  the 
US  Army  Concepts  Analysis  Agency  has  experienced  delays  in  obtaining  necessary 
personnel  data.  In  order  to  provide  adequate  time  for  analysis,  the  study 
schedule  established  by  the  1-RPM  Tasking  Directive  (referenced  above)  is 
hereby  revised. 

3,  Paragraphs  6f,  10b  and  Inclosure  1 of  the  1-RPM  Tasking  Directive  are 
modified  as  follows: 

a.  The  study  findings  will  be  available  in  draft  or  briefing  form  on 
or  about  15  November  1978.  ' 1 
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CUBJECT:  First  Term  Reenlistment  Projection  by  Military  Occupational 
Specialty  (1-RPM)  Study  - Modification  of  Tasking  Directive 

b.  The  study  report  will  be  published  by  15  December  1978. 

c.  Documentation  and  transfer  (if  required)  of  computer-based  model 
to  be  completed  by  31  January  1979. 


Paul  D.  Phillips 

Deputy  Assistant  Secretary  of  the  Army 
(Manpower  and  Reserve  Affairs) 


•rr  -m 
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DEPARTMENT  OF  THE  ARMY 
OFFICE  OF  THE  ASSISTANT  SECRETARY 

WASHINGTON,  O.C.  20310 


SUBJECT : 


THRU : 


First  Term  Reenlistment  Projection  by  Military  Occupational 
Specialty  (l-RPM)  Study  - Modification  of  Tasking  Directive 

A/ 


Deputy  'Chief  cf  fit  aft  f-r 
and  Plans 

Department  of  the  Army 
Washington,  DC  20310 


Operatl'Mia 


.Au'f 


? j /*-  a 


TO : Commander 

US  Army  Concepts  Analysis  Agency 
8l20  Woodmont  Avenue 
Bethesda,  Maryland  2001k 


1.  References: 

a.  Letter,  Office  of  the  Assistant  Secretary  of  the  Army  (M&RA) , dated 
11  Aug  78,  subject  as  above. 

b.  Letter,  Office  of  the  Assistant  Secretary  of  the  Army  (M&RA),  dated 
11  Jan  78,  subject:  Tasking  Directive  - First  Term  Reenlistment  Projection 
by  Military  Occupational  Specialty  (l-RPM). 

2.  The  US  Army  Concepts  Analysis  Agency  (CAA)  has  provided  necessary  support 
to  ODCSPER  in  the  analysis  of  proposed  changes  to  the  military  compensation 
system.  An  additional  requirement  by  the  DCSPER  for  CAA  to  develop  a personnel 
retention  model  will  cause  a delay  in  the  l-RPM  study  schedule.  In  order  to 
provide  adequate  time  for  analysis,  the  study  schedule  is  hereby  revised. 

3.  Paragraphs  6f,  10b  and  Inclosure  1 of  the  l-RPM  Tasking  Directive 
(reference  b)  are  modified  as  follows: 

a.  The  study  findings  will  be  available  in  draft  or  briefing  form  on 
or  about  15  March  1979. 
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APPENDIX  C 
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Payrolls,  by  Industry  Division,  1955  to  Date,  Washington,  DC,  July 
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2.  US  Department  of  Labor,  Bureau  of  Labor  Statistics,  Table 
3A,  Employment  Status  of  the  Civilian  Noni nsti tuti onal  Population 
by  Age  and  Sex,  (unpublished  monthly  reports),  Washington,  DC, 
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5.  University  of  Michigan  Institute  for  Social  Research, 
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APPENDIX  D 

HISTORICAL  SEPARATION  AND  REENLISTMENT  BEHAVIOR 


D-l.  BACKGROUND.  This  appendix  presents  the  historical  separa- 
tion and  reenlistment  behavior  of  FY  73  and  FY  74  accessions  with 
three-  and  four-year  TOS.  Analysis  of  this  behavior  revealed  that 
a significant  proportion  of  this  group  separated  prior  to  or  after 
their  initial  ETS  date.  Therefore,  the  group's  behavior  was 
tracked  according  to  when  the  reenlistment  and/or  separation  oc- 
curred relative  to  their  initial  ETS.  The  following  cells  were 
used  to  identify  the  time  spans  in  which  the  separation/reenlist- 
ment action  occurred. 

a.  Cell  1 - Actions  occurring  more  than  12  months  prior  to 

ETS. 

b.  Cell  2 - Actions  occurring  0-12  months  prior  to  ETS. 

c.  Cell  3 - Actions  occurring  1-12  months  beyond  ETS. 

d.  Cell  4 - Actions  occurring  more  than  12  months  beyond  ETS. 

D-2.  RESULTS.  Tables  D-l  through  D-37  contain  the  results  of 
this  analysis.  For  the  categories  listed  below,  results  are  shown 
for  each  of  the  four  cells,  and  for  each  combination  of  FY  and  TOS 
(except  where  noted). 

a.  Separation  behavior  is  presented  in  Tables  D-l  through  D-8. 
Historical  separations  are  shown  by  ETS  month  (Tables  D-l  and  D-2) 
and  for  the  24  subpopulations  (Tables  D-3  and  D-4).  The  distribu- 
tions of  total  separations  (by  ETS  month)  over  the  four  cells  are 
shown  in  Tables  D-5  through  D-8. 

b.  Reenlistment  behavior  is  shown  in  Tables  D-9  through  D-22. 
Historical  reenlistments  are  presented  in  Tables  D-9  and  D-10  by 
ETS  month  and  are  shown  by  subpopulation  in  Tables  D-ll  and  D-12. 
Tables  D- 13  through  D-22  present  the  proportion  of  historical  re- 
enlistment that  occurred  in  each  cell  relative  to  an  ETS  month. 

For  Cell  2 (Tables  D- 14  through  D - 1 7 ) and  Cell  3 (Tables  D-18 
through  D-2 1 ) , the  reenlistment  distributions  are  displayed  for 
each  month  of  a given  FY/TOS  combination.  For  Cell  1 (Table  D-13) 
and  Cell  4 (Table  D-22),  the  reenlistment  distributions  are  aggre- 
gated at  the  FY/TOS  level. 

c.  Reenlistment  rates  are  presented  in  Tables  D-23  through  D-37. 
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Table  D-l.  Separations  by  ETS  Month  (FY  73  accessions) 
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Table  D-3.  Separations  by  Subpopulation  (FY  73  accessions) 
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Total  9,396  64,479  11,685  533  86,093  2,729  7,911  666  0 11,306 
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Table  D-5.  Distribution  of  Separations  (FY  73/TO S 3) 


ETS  month 

FY  73  Accessions 

Three  Year  Term  of  Service 

Actions  prior  to  ETS 

Actions  beyond  ETS 

> 12  months 

12-0  months 

1-12  months 

> 12  months 

July 

.1036 

.6759 

.1601 

.0604 

August 

.1109 

.7141 

.1277 

.0473 

September 

.1073 

.7277 

.1287 

.0363 

October 

.1113 

.7154 

.1404 

.0329 

November 

.1263 

.6932 

.1467 

.0338 

December 

.1274 

.7178 

.1249 

.0299 

January 

.1380 

.6988 

.1355 

.0277 

February 

.1407 

.6994 

.1359 

.0241 

March 

.1302 

.7091 

.1371 

.0235 

April 

.1393 

.6991 

.1443 

.0172 

May 

.1457 

.6729 

.1655 

.0160 

June 

.1163 

.7426 

.1285 

.0127 

Total 

.1206 

.7085 

.1378 

.0332 

Table  D-6.  Distribution  of  Separations  (FY  73/TOS  4) 


ETS  month ' 

Four 

FY  73  Accessions 

Year  Term  of  Service 

Actions  prior  to  ETS 

Actions  beyond  ETS 

> 12  months 

12-0  months 

1-12  months 

> 12  months 

July 

.4275 

.4275 

.1145 

.0343 

August 

.4349 

.4191 

.1200 

.0259 

September 

.4359 

.4338 

.1135 

.0168 

October 

.4457 

.4107 

.1320 

.0117 

November 

.4464 

.4278 

.1118 

.0140 

December 

.4621 

.4282 

.1026 

.0071 

January 

.4778 

.4059 

.1092 

.0071 

February 

.4284 

.4579 

.1049 

.0087 

March 

.3850 

.4831 

.1255 

.0063 

Apri  1 

.3935 

.4984 

.1065 

.0016 

May 

.3021 

.6052 

.0927 

.0000 

June 

.2584 

.6387 

.1029 

.0000 

Total 

.3998 

.4771 

.1114 

.0118 

0-6 


Table  D-7. 


Distribution  of  Separations  (FY  74/TOS  3) 


ETS  month 

FY  74  Accessions 

Three  Year  Term  of  Service 

Actions 
> 12  months 

prior  to  ETS 

12-0  months 

Actions  beyond  ETS 

1-12  months  > 12  months 

July 

.1049 

.7493 

.1325 

.0133 

August 

.0954 

.7543 

.1400 

.0103 

September 

.1048 

.7472 

.1380 

.0099 

October 

.1094 

.7278 

.1545 

.0083 

November 

.1244 

.7235 

.1438 

.0083 

December 

.1128 

.7560 

.1241 

.0071 

January 

.1195 

. 7326 

.1427 

.0052 

February 

.1132 

.7381 

.1432 

.0055 

March 

.1092 

.7591 

.1282 

.0035 

April 

.1230 

.7452 

.1295 

.0022 

May 

.1225 

.7516 

.1244 

.0016 

June 

.0924 

.7816 

.1259 

.0000 

Total 

.1091 

.7890 

.1357 

.0062 

Table  D-8.  Distribution  of  Separations  (FY  74/TOS  4) 


FY  74  Accessions 

Four 

■ Year  Term  of  Service 

Actions 

prior  to  ETS 

Actions 

beyond  ETS 

ETS  month 

> 12  months 

12-0  months 

1-12  months 

> 12  months 

July 

.2446 

.6553 

.1001 

.0000 

August 

.2542 

.6564 

.0895 

.0000 

September 

.2426 

.6860 

.0714 

.0000 

October 

.2491 

.6629 

.0881 

.0000 

November 

.2295 

.6826 

.0879 

.0000 

December 

.2508 

.6799 

.0693 

.0000 

January 

.2404 

.6784 

.0812 

.0000 

February 

.2461 

.6951 

.0588 

.0000 

March 

.2665 

.6718 

.0285 

.0000 

April 

.2874 

.6777 

.0349 

.0000 

May 

.2496 

.7218 

.0286 

.0000 

June 

.2060 

.7940 

.0000 

.0000 

Total 

.2414 

.6997 

.0589 

.0000 
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13,816  3,229  198  17,961  491  2,660  146  0 3,297 


Table  D-15.  Distribution  of  Reenlistments  for  Cell  2 (FY  73/TOS  4) 


Table  D-17.  Distribution  of  Reenlistments  for  Cell  2 (FY  74/TOS  4) 
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Table  D-21.  Distribution  of  Reenl istments  for  Cell  3 (FY  74/TOS  4) 


Table  D-23.  Reenlistment  Rates  for  Cell  1 (FY  73/TOS  3) 
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Table  D-25.  Reenlistment  Rates  for  Cell  1 (FY  74/TOS  3) 


D-25 


m 


CAA-SR-79-5 


m 

o 


co 


(D 

O 


o 

<+- 


l/> 

<u 


rtf 

o: 


c 

<u 

5 

to 


c 

<D 

<D 

Cd 


Cvi 

i 

Cl 

a; 

s 

ro 


Subpopu- 

lation 

rate 

c 

3 

>. 

s 

Apr 

L. 

2 

JO 

Of 

u. 

S 

c 

§e 

— Of 

<o 

-3 

Ss 

£ 

"E 

ca 

S Monl 

Dec 

C8 

f- 

Ui 

1 

£ 

Nov 

Oct 

a. 

a> 

a» 

< 

Jul 

c 

o 

*J 

tn 

’a 

| 

to 

So*ON«-io«*N<fN3f5’0»«nrNN^»Hfg«  cm  o\ 

^Ntoco^ooacNjjNCptfifflMr^NN^wcsiocoo  r-  v 

HOOOOOOHHH«NNNNHfiNOnN«*  r-i 


^OlOQnwcoOlOlflf^ffln^ec 
pcMr-sQcotAirtrocPcMto^otaoC 
p >«r  cm  O w jNNNHNiflnOi 
J r-.  o O OOMHr^tV4M»-HO<OC 


> 69  HOtfMC  O'  10  IO 

OQNOND  ro 
ingniAON  CP  a>  ««- 

> cm  O cm  cm  ^ «r  »h  mcm 


iooo0  4omQ«inHN(S4HQonocotoON  r— 
iiflOoooinHONnoiiooofioMfiHNHri  © 
»^^oS9NuiOinNN«<roi5BnBi-4MflpN  © 
lOOooOHHNHNrgHncv/OOfOONOn^  «-< 


28S88  8S8S8CS;Si8!§8i 

^O^OO^^OOONCVjtfiNUINOC 

OOOOOMOO^Of-ipgNNO<\jO( 


) aouinn  ^ 

> 5 •*•  •-<  «o 

> ro  cm  at  «»  t0 

Irtpjmi  .-« 


VO  Ov 

ro  O 
vn 

r"  CM 


!S8J3St 

>o*hO« 


)*HNHNNH<\iNHC 


S 2S 


tcoNggnNNOO^OQNiflKNQNNno  a>  «■  m 

jvfiNOcoroNvoHUiiflQOtncMiojnOuinnO  *-*  ^ co 

iO'{SjBuiMrHU3«crrHOinr''fl'5cogvo*-‘ioO  ro  euro 

)00000«HHHHHNl\jOHf\jOHl*>0<r  H »«-l  Cvl 


O'orvjooNfOP'^NincoMMoiQogon^couig 

030OtM0N«CD0'UU0>iCNNUOo5^inNh  © 

gft^HHNUiNHffloMioo'ifluiouiontosn* 
OOHOMOOHOHHHHNNHNmrOHN^N 


s 


lOCON^WM^OrsPtOtOOOfiNC 

HM^OinUINHN^HlDHNSOi 

OOOHOOOHHHHH(\J«TNNi 


>«OQ<r» 

llflONPl 
toinotfl 
) CM  CM  ^ CO 


S£ 

— « 00 


tflnrsM«onnnr«(voi(TwnouninQOQOHHN 

aS^vf^'C'OMOvocvjW'ConO'fOhvOiriQdiwskn 
05<s-9evicvj«Nvoo‘tNr)M(rcOQNQ>oou‘iflQ 
00o00>-«C50oHrtiHrin«M(MH0rl0HCMNCM 


co  ©% 

SS 


JO'ONCMlPfOC 


) <0  OufllO 


w6Nr<cg5{Mini2iron*iOH(rM5o6tooN«f  r>s  «- 

SO'irtlTQ^OfvjOOH^lO^HrOQ^QCVjlomj)  rH  O VO 

OdHOOOH^NoHCVJNNNMONOMNn^  r-i  r-i  CM 


^cn<iflor<«fpo'grsHHOO>ntooNON*oifl  co  co  vo 

MNJlCOgoAOvQiNmOVCMNOlflSOiMNN  r-i  VO  nt 

S^5r0Q*H«fiKl?*ONO«6Nin*-'Q»ON®lft»0  CM  r-i 

H000-<00-iHHHn#PjNHl7lN0H(n^lfl  r-t  r-t  CM 


i r^  r^  r-*.  m € 


> «-«  jr  cp  cp  cm 

> r-*  Ob  CO  CM  r-i 

iSSRS  P 


N(OO'NNfl0r«NOl(Mf-iN00Q«ff 

«rNO'ir)OtrHOionnHKWOffir 

nr-ufironcn^‘o»r'OnNPJ  

O«6oO^OHr<CMHMf0 


3 co  ro  a*  ro  ro  cm  ro 

JKhCMV  o m5 

3 o a it  r-<  «rs 

JCMfOCOCs.  • CM 


McvjMvifltONflooiOHfvjcucvniONCoeiOMNn^ 
r*  r-H  r-i  r-i  r-i  r— • «— » r*  r*  r—i  CM  C*J  CM  CM  CM 


•> 


0-26 


Table  D-29.  Reenlistment  Rates  for  Cell  2 (FY  74/TOS  3) 
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Table  0-31.  Reenlistment  Rates  for  Cell  3 (FY  73/TOS  3) 
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APPENDIX  E 

RESULTS  FROM  STATISTICAL  ANALYSIS  OF  THE  EFFECTS  OF  EXOGENOUS 
VARIABLES  ON  REENLISTMENTS 


E-l.  BACKGROUND.  The  purpose  of  this  appendix  is  two-fold.  It 
describes  the  data  sources  for  the  exogenous  variables  used  in  the 
analysis,  and  it  presents  the  detailed  results  of  analysis  of  the 
relationship  between  these  exogenous  variables  and  the  reenlist- 
ment rates.  Exogenous  variables  as  used  in  this  study  refer  to 
those  factors,  external  to  Army  controls,  which  are  hypothesized 
as  influences  to  the  reenlistment  environment. 

E-2.  VARIABLES.  The  specific  variables  chosen  for  analysis  were 
the  Consumer  Price  Index  (CPI),  unemployment  rate,  and  the  ratio 
of  military  pay  to  civilian  pay  (MP/CP).  Unemployment  rates  and 
monthly  changes  in  the  CPI  were  used  to  reflect  the  state  of  the 
economy  while  the  MP/CP  was  chosen  as  a measure  of  relative  earn- 
ings. The  MP/CP  contrasts  average  military  earnings  to  that  of 
nonagricultural  and  nonsupervi sory  personnel  in  the  national  labor 
force.  Military  weekly  earning  were  derived  by  calculating  the 
average  pay  grade  for  the  study  data  base  and  computing  the  appro- 
priate wage  for  that  grade.  The  wages  were  obtained  from  past 
Army  Force  Planning  Cost  Handbook4  (AFPCH)  reports,  Section  II, 

Per  Capita  Factors.  Civilian  wages  were  extracted  from  appropri- 
ate issues  of  Employment  and  Earnings*  as  published  by  "S  Depart- 
ment of  Labor,  Bureau  of  Labor  Statistics.  The  monthlj  deviations 
in  the  CPI  were  derived  from  data  published  in  issues  of  Business 
Conditions  Digest,"  US  Department  of  Commerce,  Bureau  of  Economic 
Analysis.  The  source  of  unemployment  data  was  Bureau  of  Labor 
Statistics  (BLS)  monthly  reports  - Table  3A.  These  reports  are 
unpublished  but  are  available  from  microfiche  records  at  BLS.  The 
reports  contain  unadjusted  employment  data  for  the  civilian  nonin- 
stitutional  labor  force  by  age,  sex,  and  racial  categories. 

E-3.  RESULTS.  The  results  of  the  correlation  analysis  are  shown 
In  Table  E-l  for  three-year  term  of  service  soldiers  and  in  Table 
E-2  for  four-year  70S  soldiers. 


E-l 


Table  E-l.  Correlations  of  Reenlistments  with  CPI,  Unemployment  Rate  and  the  Ratio 
of  Military  Pay  to  Civilian  Pay  with  Lags  of  Zero  to  Six  Months 
for  Three-year  Term  of  Service 
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APPENDIX  F 

RESULTS  OF  AID  III  ANALYSIS 


F-l.  BACKGROUND.  This  appendix  presents  the  results  of  using  the 
AID  III  Model  to  select  from  a variety  of  candidates  those  demo- 
graphic variables  which  provide  the  best  explanation  of  reenlist- 
ment behavior  for  the  FY  73  and  FY  74  accession  cohort  files.  The 
variables  selected  by  the  AID  III  Model  were  age,  education,  race, 
term  or  service,  sex  and  pay  grade.  Prior  to  using  the  model,  the 
1-RPM  data  base  was  stratified  according  to  the  Selected  Reenlist- 
ment Bonus  (SRB)  level  that  a soldier  was  paid  or  that  he  was  eli- 
gible for  at  the  time  of  separation.  The  data  were  stratified  to 
insure  that  the  SRB  was  treated  as  a reenlistment  inducement  which 
acts  on  a subpopulation  rather  than  as  a factor  which  determines 
the  subpopulation  definition.  Each  of  the  stratified  subsets  were 
input  to  the  AID  Model  according  to  a problem  definition  deck 
which  revised  the  input  data  to  conform  to  AID  requirements.  The 
use  of  the  AID  Model  is  shown  in  Figure  F-l. 


k 


F-2.  VARIABLES.  Table  F-l  shows  the  variables  and  the  variable 
classes  used  as  inputs  to  the  AID  Model.  Table  F-2  defines  the 
study  subpopulations  in  terms  of  the  selected  variables  and  vari- 
able classes. 


F-3.  RESULTS.  Figure  F-2  provides  an  example  of  the  symbology 
used  in  Figures  F-3  through  F-9.  In  Figure  F-2,  population  1 con- 
sisting of  6400  soldiers  with  a reenlistment  rate  of  0.21  is  sub- 
divided based  on  pay  grade  into  populations  2 and  3;  population  2 
has  1400  soldiers  in  pay  grades  E1-E3  who  have  reenlisted  at  the 
rate  of  0.08.  Population  3 has  5000  soldiers  in  pay  grades  E4-E6 
who  have  reenlisted  at  a rate  of  0.30.  Figures  F-3  through  F-9 
are  interpreted  in  the  same  manner.  An  analysis  of  the  AID  trees 
shows  that  the  same  set  of  variables  was  identified  by  AID  across 
the  different  SRB  levels  although  not  always  in  the  same  order. 

The  order  of  identification  of  the  variables  is  not  significant 
for  this  study;  the  identification  of  the  variables  to  be  used  in 
defining  the  subpopulations  was  the  purpose  of  the  AID  analysis. 
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Figure  F-l.  Example  of  an  AID  III  Model  Set-up  and 

Execution 
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Table  F-l.  AID  Variable  Classes 

| 


Variable 

Class 

Class  definition 

Mental  category 

1 

93-99 

2 

65-92 

3 

31-64 

4 

16-30 

Age 

1 

16-20 

2 

21  or  older 

Education 

1 

More  than  high  school 

2 

High  school  graduate 

3 

GED 

4 

Non-high  school  graduate 

Term  of  service 

2-4 

Years  of  service 

Race 

1 

White 

2 

B1  ack 

3 

Other 

Sex 

1 

Male 

2 

Female 

Pay  grade 

1-6 

El  - E6 
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Table  F-2.  1-RPM  Subpopulation  Codes 


Codes:  NHSG  - Non-high  school  graduate 
HSG  - High  school  graduate 

Y - Young,  less  than  or  equal  to  20  years  of  age 
0 - Old,  more  than  20  years  of  age 
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AID  Tree  for  SRB  4 
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